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Eugène Fouquet, 63-bis Rue Jean Jaures, 

ßeis-Coiombes, France 
Fed July 25, 1960, Ser. No. 45,058 

Cains priority, application France July 27, 1959 
1. Clains. (CI. 51-33) 

The subject of the present invention is machinery for 
cutting by grinding at high speed, plates, more particular 
ly plates of large dimensions, thin or thick, without the 
said plates undergoing deformation and whilst permitting 
perfectly rectilinear edges to be obtained. 
The subject of the present invention embraces a par 

ticularly original machine capable of applying industrial 
ly, systematically and economically a means for cutting 
plates of all kinds, and it comprises in combination at 
least one cutting device formed by at least one grinding 
wheel and mechanisms necessary to drive the grinding 
wheel in its characteristic simultaneous movements of ro 
tation, oscillation and translation along the plate; by at 
least one guide and travelling way of the cutting device; 
by a mechanism for driving the cutting device in an alter 
nating longitudinal translational movement over the whole 
extent of the line of cut; of a support or table to fasten 
the plate to be cut firmly and correctly in the presence of 
the cutting device; by the means for fastening the plate 
to be cut on the support or table; by a means for shaping 
and lubricating the grinding wheel whilst it is working; 
by the means to shift the grinding wheel and its shaping 3 
and lubricating devices periodically after each cut towards 
the plate, and to shift the shaping and lubricating devices 
towards the grinding wheel so as to make allowance for 
the peripheral wear thereof, by a means to collect and 
discharge the cutting waste, and preferably but by way of 
an addition, by a centralised control and Supervision sta 
tion to take over the normal operation of this machine. 

in addition to the fundamental character of the ma 
chinery, the invention likewise relates to a number of new 
arrangements which determine in the machine, technical 
effects which are particularly favorable to rational furic 
tioning, faultless work and really Surprising output. 
These characteristics and results will emerge more clear 

ly from the detailed description of the essential elements 
of Such a machine, which are illustrated in an adequate 
manner in the accompanying drawings, wherein: 
FIGURE 1 is a schematic view in elevation of a ma 

chine constructed in accordance with the present inven 
tion; 
FIGURE 2 is a schematic view in plan of the machine 

in FIGURE 1; 
FIGURE 3 is an elevation with partial section showing 

more particularly the mechanisms contained in the casing 
marked A in FIGURE 1; 
FIGURE 4 is a similar view to FIGURE 3, but show 

ing different sections of the said casing A; 
FIGURE 5 represents the same mechanisms contained 

in the casing A, according to sections at right angles to 
those in FIGURES 3 and 4; 
FIGURE 6 represents, in plan with various sections, 

the same mechanisms contained in the casing A; 
FIGURE 7 shows schematically, in two characteristic 

positions, a complementary device for fastening the plate 
on its support during cutting; 
FIGURE 8 shows, in elevation, a lubricating nozzle; 
FIGURE 9 is a section along the line X-IX in FIG 

URE 8; 
FGURE 10 is a section along the line X-X in FIG 

URE 8; 
FIGURE 11 is a schematic section along the line 

X-X in FIGURE 3. 
in the example illustrated the machine subject of the 
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invention is constituted in the following manner: a casing 
A carried by two longitudinal rails -2, through the in 
termediary of four shoes, 3-4 and 5-6, is capable of 
being moved by sliding along the rais -2 in two op 
posite directions over the entire length L, which deter 
mines the maximum cutting-off length of the machine. 
The drive of the casing A in its alternating longitudinal 

movements is performed by an electric motor 7, the shaft 
8 of which carries a toothed pinion 9 engaging with a 
rack 10 fastened to one of the aforesaid rails, in fact to 
the rail and along the entire length thereof. 
The cutting device properly speaking is constituted by 

at least one grinding wheel 1 secured on a spindle 12 
and clamped between two cheeks 13-14. 
The grinding wheel E. and its spindle A2 revolve in 

the centre of a boss 15 which is itself pivoted and locked 
axially by the rings 16 and 7 positioned, at each of its 
ends, against the upper boring of each of the arms 18 
and 19, the lower portion of the arms being journalied 
concentrically with the shaft 20 of the motor 2 through 
the intermediary of ball bearings 22-23. 

This group has the form of a portal, the transverse boss 
15 of which actuates two toothed segments 24-25 en 
gaging in the teeth of two curved racks, 26 and 27 respec 
tively, and running on the tracks 28-29 on which rest 
the rollers 35-31 respectively. This group concentric 
with the main axis B-8 is also concentric with that of 
the shaft 20 of the motor 2A, in such a manner that the 
oscillations obtained with the aid of a connecting-rod 32 
integral with the aforesaid transverse boss 5 are parallel 
to the said axis B-B. This connecting-rod 32 is driven 
by the adjustable connecting-rod 33 pivoted on the stud 
34 radially adjustable in a side 35 by means of a screw 
36 pivoted in the bearing 37 and actuated through the 
square end 38. The flywheel 39, keyed and pivoted by 
its spindle 42 in the brackets 45-42, is driven rotation 
ally by the belts 43 passing over the pulleys 44-45, the 
latter being keyed on the shaft 20 of the motor 25. The 
motor is positioned inside the prismatic casing A. 
Mounted on one of the side-pieces of this casing A' is the 
bracket A' which is supported on the nut 46 through the 
intermediary of the sliding pads 47-48 which in turn are 
supported on the journals 49-59 integral with the afore 
said nut 46 mounted on the threads of the screw 51. This 
screw is held by the upper fixed block 52 and lower fixed 
block 53 in the reduction gear-casing A. Mounted on 
the opposite sidepiece of the prismatic casing A is the 
articulated bracket A' pivoted in the bearings 54-55 
56-57 through the intermediary of the shaft 58. It 
follows that when the screw 5i is turned the group formed 
by the prismatic casing A and the two brackets A'-A' 
is abie to move closer to or farther from the plate T in 
proportion to the cutting requirements. At the end of 
the grinding wheel spindle 2 is mounted a pulley 59 con 
nected by a belt 60 to a second pulley 6 keyed onto the 
said shaft 20 attached to the drive motor 2 by any known 
means (not shown). 

Inside the casing A and integral with the false casing 
A are located the shaping device enabling the shaping 
of the grinding wheel, as wel as devices for the sharpen 
ing of the grits, the compensation for grinding wheel 
wear and that of the lubrication bases, to be synchro 
nized from a single control. These devices consist essen 
tially of a head 62 carrying the diamonds 63. The head 
is integral with the shaft 64 which passes with gentle 
friction axially through an externally threaded rod 65 
housed in the boss 66 and engaging in the threaded cen 
tral hole of a helicoidal wheel 67 fitted into a housing 
68 forming part of the boss 66, in such manner that the 
helicoidal wheel 67 is able to turn about its axis without 
undergoing transverse movements. This wheel 67 is 
capable of being driven by an endless screw 69 keyed 
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carries a chain wheel 140 connected by a chain 141 to a 
second chain wheel 142, the spindle of which carries a 
control wheel 143. 

This control device may be carried by a central con 
trol station 144 surmounted by a main switchboard 145 
carrying the various operating, control and safety instru 
ments, especially of the electrical circuits and fluid under 
pressure. 

In order to secure the plate during cutting, use may be 
made of a suitable table. In fact, the latter is constituted, 
in an advantageous embodiment, such as illustrated par 
ticularly in FIGURES 1, 2 and 7, by an apron 146 ex 
tending over a length greater than the greatest length 
of plate to be cut, and supported laterally with an over 
hang by pillars 147 on which it rests through the inter 
mediary of feet 148, the pillars bearing on the underlying 
ground or bed 149 through the intermediary of feet 150. 
The apron 146 is arranged in such a manner that one of 
its longitudinal edges 151 is located close to the rec 
tilinear trajectory to be followed by the grinding wheel 
11. The overhanging apron 146 is balanced by a num 
ber of horizontal joist sections 152 supported by pillars 
153 which likewise bear on the underlying ground or 
bed 149 through the intermediary of distributing feet 154. 

Facing the longitudinal edge 151 of the apron 146 are 
arranged, here and there, apron sections 155 firmly se 
cured at the head of pillars 156 through the intermediary 
of feet 157, the pillars bearing on the underlying ground 
or bed 49 by distributing feet 158. The edge of every 
one of these apron sections 155 directed towards the 
aforesaid apron 146 is in the same alignment, and this 
alignment is at a slight distance from and parallel to 
the aforesaid longitudinal edge 15 of the apron 146. 
A passage has thus been created, as narrow as possible, 
but sufficient to permit the grinding wheel to reach and 
to traverse the plate T supported simultaneously by the 
apron 46 and the apron sections 155. 

in order to facilitate handling of the plate T on the 
apron 146, the latter and also the balancing joists 152 
may carry, suitably distributed, ball or other supports of 
known type (not shown). 

In order easily to secure the plate T simultaneously 
on the apron 146 and the apron sections 155, there may 
be provided and fixed in line with the adjacent edges of 
either or each of them, and in the thickness thereof, mag 
netic elements such as permanent magnets or electro 
magnets 159-169. These magnetic elements maybe con 
tinuous over the entire length of the aprons and/or apron 
sections, or localised here and there. 

Use might likewise be made-possibly by way of an 
addition-of a retractable magnetic device. The latter 
might be made in an extremely simple manner, as sum 
marily illustrated in FIGURES 2 and 7. To this end, 
the girders constituting the pillars 156 would each have 
an orifice in their upper portion; all these orifices would 
be aligned and passed through by a shaft 161; keyed onto 
the latter would be overhanging arms 162, the free ends 
of which would be joined by a sectioned side girder 
163 serving as a support for one or several electromag 
netic devices 164. This device will preferably be con 
inuous and the windings of the electromagnets will be 
fed by an electrical circuit controlled by a hand switch 
capable of being conveniently operated to secure and re 
lease respectively the plate T. This retractable device 
will preferably be operated by hand through the inter 
mediary of a crank wheel 165 connected to the aforesaid 
common shaft 161 by any appropriate kinematic means 
(not shown) Such as for example conical gears and suit 
able linkages. 
The functioning of this machine is substantially as fol 

lows: the plate T is placed correctly on the apron 146 
and apron sections 155. Its position is correct when 
the line of cut is juxtaposed to the continuous space sepa 
rating the apron and apron sections; it is then located 
exactly in the median plane of the grinding wheel 11. The 
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6 
plate T is firmly secured by the magnetic or electromag 
netic elements. At the outset the casing A is located in 
the right-hand position, illustrated by solid lines in FIG 
URES 1 and 2. By operation of the switches for this 
purpose carried, for example, by the main control board 
145, the circuits of the drive motor 7 of the casing A 
and of the drive motor 21 of the main shaft 20, are 
closed. 

It is thus obtained that the casing A commences its 
translational movement from right to left by rotation of 
the toothed pinion 9 and its continuous engagement with 
the rack 10 integral with the rail 1. These elements con 
stitute a reciprocating mechanism. Simultaneously the 
second motor constituting driving means, carried by the 
false casing A", drives the main shaft 20, which controls 
firstly the rotational movement of the grinding wheel 11 
and secondly the oscillatory movement of the portal. The 
rotating mechanism produces the rotational movement 
of the grinding wheel by the driving of the spindle 12 of 
the grinding wheel through the intermediary of the pull 
leys 59-6; and of the belt 60. The oscillating mecha 
nism produces the oscillatory movement of the portal, 
and consequently also of the grinding wheel, through 
the intermediary of the grooved pulley 45, of the shaft 
40, of the disc 39, of the cranked disc 34, of the adjust 
able connecting-rod 33, of the connecting-rod 32 and of 
the bush E5. The latter is supported through the inter 
mediary of the arms 8-9 on the bearings 22-23; 
simultaneously, the portal is continuously supported, by 
the smooth crowns 30-31, on the corresponding roller 
paths, 28-29 respectively, whilst the toothed crowns 
24-25 engage with the corresponding racks, 26-27 re 
spectively. In this manner, not only is the portal posi 
tively driven in its oscillatory movement, but it is like 
Wise very accurately centred, supported and balanced, 
thus imparting to the grinding wheel maximum stability 
in its translation, rotation and oscillation. In its triple 
movement of advance, rotation and oscillation, the grind 
ing wheel ploughs a furrow in the plate T if the latter 
is comparatively thick, or cuts it directly in the case of 
smaller thicknesses. 

Whilst the grinding wheel is cutting, the diamond head 
62-63 is set in alternating rotary movement by the 
fact that the grooved wheel 74 follows the oscillatory 
movements of the arm 18, whilst the cable 75 is inde 
pendent of these oscillatory movements, whence results a 
frictional movement first in one direction then in the 
other, between the cable and the grooved wheel, thus 
bringing about the alternating rotation of the latter and 
in consequence the driving in the same direction of the 
slotted section 73, of the rod 64 and of the diamond 
head 62-63. 
The variations in length of the cable 75, whilst main 

taining sufficient tension between this cable and the 
grooved wheel 74, are rendered possible by the presence 
of the spring 77. This results in the grinding wheel 1 
being continuously shaped during its cutting work. The 
lubricant is projected forcibly by the nozzles 16-17 
at the point of attack of the grinding wheel. When the 
limit of travel is reached in the position shown in dotted 
lines in FIGURE 1, the beam 86 encounters the stop 97 
and is forced by the latter to turn, driving the shaft 32 
and the pawl 88, before being restored to its initial posi 
tion by any suitable means of return. The pawl 88 in 
turn drives through a corresponding angle the ratchet 
wheel 83, which through the intermediary of the endless 
screw 84 and of the helicoidal wheel 85, causes the 
threaded rod 51 to turn about its axis. This rotational 
movement causes the special nut 46 to be raised by a 
proportional amount, driving the false casing A' in a 
circular movement about the shaft 58. The above con 
stitute the first shifting means. 

During this time, the casing A' has been able to 
undergo a slight translational movement with reference 
to the special nut 46, which therefore renders possible 
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at the same time, the circular movement of the false 
casing A and the strictly rectilinear movement of the 
special nut 45. 

In this circular movement, the false casing A' has 
driven all the organs which it carries, in particular the 
oscillating portal, and hence also the grinding wheel 11. 
The latter is thus ready for a fresh run. Simultaneously, 
the neede 99 carried by the aforesaid beam 86 has opened 
the switch G9 and has closed the switch i0, which will 
reverse the direction of rotation of the motor 7. The 
above constitute the reversing means. 

It follows that the casing A moves from left to right, 
whilst the grinding wheel effects a fresh cutting run. 
Moreover, the circular movement of the false casing A', 
which means also the shifting of the grinding wheel 1 
towards the plate, must be accompanied by a correspond 
ing shift of the shaping tool to make allowance for the 
wear of the grinding wheel. This shift is effected by the 
second shifting means, namely by the fact that the beam 
35 has driven the helicoidal wheel 67 by a correspond 
ing amount, through the intermediary of the endless screw 
69, the chain wheel 71, the chain 72, the second chain 
wheel 3 and the shaft 82. 
As it turned, the helicoidal wheel 67 shifted the ex 

ternally threaded rod 65 axially by a corresponding 
amount. The latter shifts axially by a corresponding 
amount with reference to the boss 66, thus driving home 
the diamond head 62-63, which approaches by the 
amount corresponding to the radial wear of the grind 
ing wheel. Similarly, each circular movement of the 
false casing A must be accompanied by a relative re 
adjustment of the nozzles i6-17 with reference to 
the grinding wheel in order to allow likewise for the 
reduction in diameter of the latter. This readjustment 
is effected automatically by the fact that, in its axial 
movement, the diamond head 62-63 drives the rod 64, 
the slotted section 73, the swivelling anchorage 125, and 
exerts a traction upon the cables 24-26, this traction 
being transmitted to the two tubular pipes 11-12 and 
also to the piping 156-117, which thereby moves closer 
by the appropriate amount to the periphery of the grind 
ing wheel, so that its relative position with reference to 
the latter is virtually constant. When the casing A 
reaches its limit of return travel, the lever 92 encounters 
the stop 98. The latter forces the lever to turn about 
its shaft 93, driving the beam 86 through the intermediary 
of the connecting-rod 96, which sets going a fresh oper 
ating cycle such as has been described, the direction of 
rotation of the motor 7 being once more reversed by the 
operation of the switch 103 for that purpose through 
the intermediary of the needle 102. All the operations 
are repeated, and so on up to the total cutting-off of 
the plate T. The reversing movements might possibly 
be brought about manually by exerting traction on the 
handle 95. 
The offcuts of the plate are supported by the apron 

sections 155. The cutting waste falls by gravity into the 
pit 37 and is collected into the shaft 139 by the rotat 
ing Archimedean screw 138. The setting in rotation 
of the said Archimedean screw may take place periodical 
ly, for example by the periodical manual operation of 
the cranked wheel 143 carried by the central control 
station 44. 

It is self-evident that the construction of this machine 
may be varied within the scope of the inventive concept 
herein disclosed. 
What I claim is: 
1. Machine for cutting plates, particularly plates of hard 

metal, said machine comprising, in combination, at least 
one grinding wheel having a central rotation spindle, a 
rotating mechanism rotating said grinding wheel about 
said central rotation spindle, an oscillating mechanism 
oscillating said grinding wheel about an axis parallel to 
said central spindle, driving means driving simultaneously 
said rotating mechanism and said oscillating mechanism, a 
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8 
reciprocating mechanism moving jointly said grinding 
Wheel, said rotating mechanism and oscillating mecha 
nism longitudinally along a line of cut formed by said 
grinding wheel upon a plate, reversing means automatical 
ly reversing the direction of the longitudinal movement, a 
shaping device continuously shaping said grinding wheel, a 
lubricating device continuously lubricating said grinding 
Wheel, first shifting means shifting step by step said grind 
ing wheel jointly with said shaping device and said lubricat 
ing device towards said plate at the end of each longitudi 
nal movement along said line of cut, and second shifting 
means shifting said shaping device and said lubricating 
device toward said grinding wheel at the end of each 
longitudinal movement thereof to compensate for the 
peripheral reduction of said grinding wheel. 

2. Machine according to claim 1, comprising a casing 
carrying said grinding wheel, said rotating mechanism, 
Said oscillating mechanism, said reciprocating mechanism, 
Said shaping device and said lubricating device, said ma 
Chine further comprising guideways extending over a 
length of said plate and carrying said casing. 

3. Machine according to claim 1, wherein said driv 
ing means comprise an electric motor having a shaft, 
Wherein said rotating mechanism comprises a first trans 
mission means intercoupling said shaft and said central 
rotation spindle of said grinding wheel, whereby said 
Spindle and said grinding wheel are rotated when said 
shaft is rotated, wherein said oscillating mechanism com 
Pºs a Portal device and a second transmission IIleans, 
Said portal device comprising a middle lever carrying said 
central rotation spindle and two lateral connecting-rods 
having articulated ends, said second transmission means 
intercoupling said shaft and said middle lever, whereby 
Said portal device, said spindle and said grinding wheel 
are oscillated about said articulated ends of the COI)nect 
ing-rods when said shaft is rotated. 

4. Machine according to claim 3, comprising a false 
Casing, a mobile casing movable along said plate, said 
ends of said two lateral connecting-rods being articulated 
to said false casing, said false casing being housed and 
articulated in said mobile casing. 

5. Machine according to claim 4, wherein said portal 
device comprises a tubular sleeve concentric with said 
central rotation spindle and joining the other ends of said 
two lateral connecting-rods, said tubular sleeve carrying 
said middle lever and being integrated with said central 
rotation spindle, whereby said spindle may freely rotate 
While being oscillated, said middle lever being articulated 
to Said second transmission means, said tubular sleeve hav 
ing a smooth ring and a toothed segment on either side 
of Said middle lever, a smooth roller-way and a rack in 
tegral With said false casing, said ring and said segment 
being supported on said roller-way and said rack, respec 
tively. 

6. Machine according to claim 4, wherein said shaping 
device comprises a diamond head, a smooth rod having a 
longitudinally channelled section and carrying said dia 
mond head, an externally threaded tubular element, said 
smooth rod extending longitudinally through said tubular 
element, a boss integral with one of said connecting-rods 
of Said portal device; said tubular element being housed in 
Said boss, a housing containing said boss, a helicoidal 
Wheel fitted into said housing and engaging said tubular 
element so as to turn freely without being displaced axial 
ly; an endless screw, said helicoidal wheel engaging said 
endless Screw, said endless screw comprising a spindle, 
said reversing means comprising a reversing element as 
Sociated with said spindle and automatically operated at 
the limit of longitudinal travel of the grinding wheel, a 
grooved pulley connected with the said boss, whereby said 
pulley may turn, driving said smooth rod while permitting 
the latter to shift axially, said grooved pulley engaging 
the channelled section of said smooth rod, a cable en 
gaged in said grooved pulley, one end of said cable being 
secured to said false casing, a spring secured to said false 
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casing, the other ends of said cable being secured to said 
Spring. 

7. Machine according to claim 4, wherein said shaping 
device comprises a smooth rod and wherein said lubricat 
ing device comprises two mutually opposed nozzles, two 
pipes retained and guided by the lateral arms of one of 
said connecting-rods of said portal device, each nozzle be 
ing positioned at the end of a separate pipe, a hose for 
the delivery of the lubricant under pressure; said pipes 
being connected to said hose, a grooved pulley, two cables 
fixed at the axis of each of said two pipes, one of the 
ends of the two cables passing over said grooved pulley, 
the axis of said grooved pulley being integral with said 
false casing, and a swivelling anchorage provided at the 
lower extremity of the smooth rod of said shaping device, 
the other ends of the said cables being secured to two 
diametrically opposite points of said anchorage. 

8. Machine according to claim 4, wherein said lubricat 
ing device comprises nozzles located so that their mouths 
are at a level slightly below the highest generatrix of Said 
grinding wheel. 

9. Machine according to claim 4, wherein said first 
shifting means comprises a small articulated lever carried 
by said false casing, a fixed end-of-travel stop coacting 
with said lever, a second end-of-travel stop; a small beam 
coacting with said second stop, another connecting rod 
connected with said small articulated lever and said beam, 
a pawl, a threaded rod, a nut, said threaded rod passing 
through said nut, a ratchet wheel driving rotationally said 
threaded rod, a box integral with said false casing, said 
nut being housed in said box, whereby upon each angular 
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end-of-travel movement, the false casing is driven by said 
nut in an angular movement in order to bring the grinding 
wheel into position for a fresh run. 

10. Machine according to claim 4, wherein said sec 
ond transmission means comprise a crank-stud, a con 
necting-arm having an end articulated to the end of said 
middle lever, and another end articulated to said crank 
stud; a slide piece, a crank disc, said crank-stud being in 
tegral with said slide-piece and being guided diametrical 
ly in said crank disc, and an intercoupling device coupled 
with said crank disc and said motor shaft, the axis of said 
crank disc being driven through said intercoupling device 
by said motor shaft, 

11. Machine according to claim 10 wherein the last 
mentioned connecting-arm consists of two sections mutual 
ly fitted and integrated so as to vary its length, said crank 
stud being radially displaceable to regulate its eXcentricity. 
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