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2 Claims. (CL 51—100)

The present invention relates to improvements in pro-
file grinding machines comprising a work. holder and a
tracer which is guidable along a former plate, and the
profile grinding machine as disclosed herein is character-
ized by the provision of a control plate which is movable
on the stationary machine frame and to which are se-
cured said former plate and work holder.

The main objects of the present invention are to pro-
vide an arrangement which permits to grind a prescribed
profile . very accurately by relatively simple means, to
make the overall height of the machine small, and to
keep the space above the grinding disc free to permii,
for example, of readily mounting an optical control
means.

These and related objects are attained by the machine
shown, in one form of invention and by way of exam-
ple, in the accompanying drawings, in which:

Fig. 1 is a top plan view,

Fig. 2 is a section through the upper machine portion
on the line II-—II of Fig. 1, the parallel guiding means
having been omitted,

Fig. 3 is a front elevation on a smaller scale,

Fig. 4 is a side view also-on a smaller scale,

Fig. 5 shows a top plan view of a twin pantograph,

Fig. 6 shows a section on the line. VI—VI of Fig. 5
on a larger scale,

Fig. 7 is a top plan view of the work,

Fig. 8 is a sideview, partly in section, of the work,

Fig. 9 is a detail elevational view of the tracer, and

Fig. 10 is a detail elevational view of another part of
the mechanism.

The machine frame consists of a body 1 which at the
same time serves as column, and a. cylindrical head 2
which is disposed laterally and slightly offset forwardly.
Within said frame, a drivé motor 4 is suspended from a
horizontdl shaft 3, which via a reduction gear § drives
a grooved pulley 6. Body 1 at this point is closed by a
removable cover fa. Reduciion gear 5 is infinitely vari-
able, and the degree of reduction may be adjusted through
a handwheel 7 via a belt 8 and a pulley 9. . The rotation
of pulley 6 through a belt 10 is transferred on to a fur-
ther grooved pulley 11 which is pivoted to an arm 12.
To the pivot pin of pulley 11, which is fixed to the lat-
ter, is secured an eccentric 13 with a connecting rod
i4. Arm 12, in contrast to the machine frame, belongs
to the rotatable machine portion which is rotatable be-
tween the centers 15 and 16 of the stationary machine
frame in bearing members 17 and 18 about a vertical
axis which is the main axis of the machine. Said rota-
table machine portion which is rotatable about the main
axis relatively to the frame, further comprises a U-shaped
yoke 19 in one leg 19a of which -is. held the bearing
member 18 for center 16. The bearing member 17 is
secured in the arm 2g which is integral with head 2.

The cross-web 28 of yoke 19 comprises V-ways on
which the vertical -slide- 21 is movably mounted. Said
slide comprises a lower extension 22 with an elongated-
hole 23 through which projects the pin 24 of connecting
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rod 14, so that the latter and thus slide 21 are vertically
reciprocated by motor 4. The vertical slide 21 has a
head 25 provided with horizontal V-ways for a horizon-
tal slide 26 which is movable by means of a screw 254,

5 Slide 26 again has a head 27 of which the side facing the
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machine main axis is provided with V-ways 28 in which is
retained a tool holder 29 by a screw 30, said holder
being also movable horizontally, but- at right angles to
slide 26. Screws 30a serve for stopping the tool holder
within the V-ways 28. In tool holder 29 is rotatably
mounted an axle pin 31 which carries a grinding disc 32
at the end facing the main axis, and a grooved roller 33
at the other end. Grinding disc 32 thus may be moved
in the horizontal plane into any desired position by slide
26 and tool holder 29, and vertically by slide Z1, con-
necting rod 14 and eccentric- 13. - In the operating posi-
tion, the grinding disc is set so that its vertical tangent
which is remote: from- tocl holder 29, i. e. to the left in
Fig. 2, coincides' with the machine main axis, and the
corresponding tangential point is the point of contact
(working point) with the work. ‘

Thus, the machine portion, which is rotatable about
the main axis, essentially comprises the arm 12, yoke
19, the bearing members 17 and 18, the means for
producing and transferring the vertical reciprocation of
the tool holder, such as grooved pulley 11, eccentric
13, connecting rod 14, slides 21 and 26, and the tool
holder with grinding disc 32.

A second drive motor 35 is secured to a column 34
of body 1, of which a grooved pulley 36 transfers the
rotary movement of the motor via a belt 37 on to a
second grooved pulley 38. The latter and a further
grooved pulley 39 are fixed to an axle 40 which is rotata-
bly mounted in a bearing 41 of body 1. In a manner
not further shown, a bearing member 42 is rotatably held
in the- axis of shaft 40 and comprises two symmetrical
arms 43 at the ends of which are disposed axles 44 at
right -angles thereto, and each axle 44 again carries at
its ends two pulleys 45, 46 and 47, 48 respectively. An
endless elastic belt 138 is trained from pulley 3% over
pulleys 46 and 48, thence through an aperture of a cover
49, over the driving pulley 33 of grinding disc 32, through
said aperture, over pulleys 47 and 45 and back to pulley
39. Such arrangement ensures operation of grinding
disc 32 even when the latter, belonging to the rotatable
machine portion, is swung about the machine main axis.

The upper portion of the frame is formed by a plate
50 of which an arm 58a carries the center-16, the rotat-
able machine portion being mounted for rotation on the
centers 16 and 15. A control plate 51 is set freely slid-
able on plate 50, and its relative sliding movements are
limited by its edges 52 and 53 which abut against corre-
sponding shoulders 34 and 85 of plate 50. On control
plate 51 is provided a first V-way 36 (Fig. 3) on which a
slide 57 is mounted movable by a screw 58. - Slide 57
comprises a lug 59 on the vertical outside face of which
is provided a further V-way 60.in which a slide 62 is
mourited movable by a screw 61, said slide 62 being mov-
able at right angles fo slide 57.  Slide 62 carries a bracket
63 to which is secured a former-plate table 65 by means
of a screw 64. Table 65 is provided with a groove 66
(Fig. 1) in which is secured a former plate 68 by means
of screws 67. According to the size of the plate 68 one
or two grooves 66 are provided. Opposite former-plate
profile 68a is disposed a tracer 9 which is retained in
a V-way 70 (Fig. 9) in vertically movable relation, the
corresponding clamping screw being designated by 71.
The V-way 7¢ is provided with an extension 72 which
points towards former plate 68 and is fixed on a lever 73
to which, at 74 and 75, are pivoted two arms 76, 77 of
a parallel guiding means,- The latter further comprises,
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in conventional manner, rings 78 and 79 and further arms
89 to 83. The connection and disposition of said rings
and arms corresponds to the conventional arrangement of
a paralle] guiding means. - The last arms 82 and 83 of
the latter are pivoted, at 84 and 85, to a plate 86 which
is continuous with V-way 29. Any and' each rotary
movemeit of tracer 69 thus is transmitted, via the parallel
guiding means 76 to 83, on to the yoke 19 and, therefore,
on to the grinding disc 32. Translatory movements, i. e.
movements which do not provoke any angular movement
of ring 78, do not bias the movable machine portion,
as far as the transmission on to the parallel guiding
means is concerned. The arms 89 and 81 of the latter
are interconnected by a strap 87 of which the ends are
pivoted to said arms at 88 and 89.

To strap 87 is rotatably secured a vertical pin 99 to
the free end of which are pivoted two rollers 91 which
run in a groove 92 of a rail 93. The latter is connected
to control plate 51 via a pedestal 94 and screws 95, as
shown in Fig. 10. The parallel guiding means thus is
supported through said rollers on the control plate 51,
without impairing the movability thereof.

To V-way 78 of tracer 69 is pivoted the long arm 96
of a first individual pantograph which comprises, in con-
ventional manner, said long arm 9§ and other legs 97 to
99 which are interconnected in pivotable relation. Leg
99 at 180 is rotatably mounted in a bearing 161 of control
plaic 5%, whilst leg 98 is pivoted to the long arm 192 of
a second individual pantograph. PBearing 191 is secured

to contrel plate 51 by screws 1014, elongated holes 1810 <

being provided in the control plate so that the point of
articulation of pantograph 98 to 99 is movable on the
control plate relatively thereto and may be screw-locked
thereto again, Said second pantograph is fundamentally
constriucted similar to the first and comprises, besides leg
182, two parallel legs 183, 194 and a leg 165 which is
paralle] to long leg 192. The two hingeably intercon-
nected pantographs 96 to 9% and 182 to 185 together
form a twin pantograph. Each of the legs 184, 105
(Fig. 5) has a slot 184a and 165a respectively, and in
each of these slots is movably mounted a sliding block
196 and 107 respectively. The latter may be fixed in
their positions by screws 188 and 189 according to the
desired reduction ratio. Each of the blocks 166, 1607
comprises an underplate 110 which is secured in its posi-
tion by screws 1%1, the edge of said plate securing the
pivot pin 112 and 113 respectively. The two pins 112,
113 stand at right angles to the plane of the pantograph,
pin 112 which is fixed to leg 1905, pointing upwardly
and pin 113 which is fixed to leg 104, pointing down-
wardly, Pin 113 is rotatably held in an eye 114 of an
arm 115 which is secured to control plate 5! by means
of screws 116. Pin 112 forms the fixed peint of the
pantograph, is situated in the machine main axis and is
journalled in leg 195 of yoke 19 which, as known, belongs
to the rotatable machine portion.

From the foregoing may be seen that each single
pantograph at one point (188 and 113 respectively) is
movably mounted in control plate 51, whilst the twin
pantograph has a fixed peint (112) situated in the machine
main axis.

Control plate 51 further comprises a bracket 118 (Fig.
3) to the upper side of which is attached a plate 119.
On the latter is secured by screws 120 a carriage 121
with respect to which the work slide 122 is movable, at
right angles to slide 56, so far lateraily as is permitted
by a slot 123 of the work slide, said slot being traversed
by a screw 124 for attachment to the carriage. A guide
pin 123« serves for rectilinearly guiding such displacing
movement. In work slide 122 is mounted a work spindle
125 which is rotatable by means of a handwheel 126.
The work 128 is clamped to spindle 125 by means of a
screw 127. For the sake of clarity, the work slide in
Fig. 3 has been moved to the right so that the work
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becomes visible next to grinding disc 32, whereas in
reality the latter and the work are situated in the same
vertical plane. The work spindle 125 carries an indexing
wheel 329 which coacts with two pawls of which only the
upper one is visible in the drawing. These pawls are
pivoted at 131 (Fig. 1) and are disengageable from index
wheel 129 by means of a lever 132.

On the conirol plate 51 is provided a guide means 133
on which may be mounted an optical control device
134 of known construction and which is schematically
shown in Figs. 3 and 4.

Optical control device 134 may be of the kind described
and shown in Patent No. 2,313,639, which presents an
enlarged view of the workpiece and grinding disc on a
ground glass screen.

The mode of operation of the machine described briefly
is as follows:

For carrying cut the grinding cperation, tip 69a of
tracer 69 is guided along the profile 68¢ of former plate
68. The rotations of the tracer are transferred on to
grinding disc 32 by the parallel guiding means 74 to 83
so that the angle between tracer and former plate corre-
sponds to that between grinding disc and work after the
Jatter and the former plate have been rigidly mounted
on control plate 5E. The twin pantograph of which the
exclusive function is to reduce the translatory movements
of the tracer in the desired ratio and to transmit same
on to the control plate on account of the disposition of
its fixed point 112 in the machine main axis and its con-
nection with the movable control plate by the pivot pins
160 and 113, causes a translatory displacement of the
entire contrel plate and of the parts secured thereto,
in particular of the former plate and work. From this
it follows that if the tfracer is rotated, for the purpose
of letting the grinding disc operate under the most appro-
priate cutiing angle, these rotations are iransmitted to
the grinding disc by the parallel guide. The translatory
movements of the tracer while the same is guided along
the former plate, are transmitted, over the double-
pantograph and according to the. reduction ratio chosen,
to the control plate, and thereby to the workpiece, so
that the movements between the grinding disc and the
workpiece, in consideration of the reduction ratio,
correspond to the movements of the tracer with regard to
the former-plate. By the twin-pantograph the transiatory
movements of the tracer guided along the former-plate
are transmitted to the contro] plate. As already pointed
out, the twin-pantograph is connected with the machine
frame only by the pin 112 situated in the machine main-
axis about which it is rotatably mounted, whereas the
pivot pins 188 and 113 serve for connecting the panto-
graph with the movable control plate, i. e. for the trans-
mission of the movements of the corresponding leg of
the pantograph to the contrel plate. The dimensions of
the single pantograph leg as well as the choice of the
bearing of the pins 166 and 113 on the pantograph legs
9% and 164 are thereby so chosen that by any translatory

- movements of the tracer the pins 168 and 113 are moved
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parallelly to the path of the tracer, the path of the two
pins being equally directed and equally fong, and in the
desired reduction ratio to the path of the fracer. The
grinding disc is rotated by belt 135 and, at the same
time, vertically reciprocated by the connecting rod 14.
The grinding operation may be controlled with the aid
of the optical control device, an enlarged image of the
profile to be ground suitably being projected on to the
projection screen.

I claim:

1. A profile grinding machine comprising a base, a
contro] plate slidably mounted on said base for universal
slideability in a plane, a vertical grinding disc mounted on
said base for pivotal movement about a vertical axis, said
axis being tangent to said grinding disc, a former plate
secured to said control plate, a first pantograph having one
arm pivotally attached to said control plate, ‘a second
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pantograph having a first ‘arm pivotally attached to a
second arm of said first pantograph, a second arm of
said second pantograph being pivotally attached to said
control plate and - a third arm thereof being pivetally
attached on said axis, a tracer disposed in juxtaposition
to said former plate and being pivotally attached to a
third arm of said first pantograph, paralle! guiding means
connected to said tracer and said grinding disc to transmit
pivotal movements of said tracer to said disc, and means
on said control plate for carrying a workpiece adapted to
be contacted by said disc at said axis.

2. A profile grinding machine comprising a base, a
control plate slidably mounted on said base for universal
slideability in a plane, a vertical grinding disc mounted
on said base for pivotal movement about a vertical axis,
said axis being tangent to said disc, a former plate carried
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by said control plate, a twin pantograph system having
an arm of each pantograph pivoted on said control plate,
one arm of one pantograph pivoted on said axis and one
arm of the other pantograph pivotally supporting a tracer,
parallel guiding means interconnecting said tracer and said
disc, and means on said control plate for carrying a
workpiece, at a point spaced from the former plate, for
contact by said disc at said vertical axis.
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