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MARC BIRKIGT, OF BOIS-COLOMBES, FRANCE.

GRINDING MACHINE.

Application filed June 26, 1925, Serial No. 39,803, and in Eelgium J’uly'lé, 1924.‘ C

This invention relates to articles which are
machined by means of a grinding machine;

and it relafes more particularly (since it is’

in their case that its application seems to
offer the greatest importance) but not ex-
clusively, to cam-shafts for explosion en-
gines. S

It has for its chief object to enable the
said articles to be manufactured in an accu-
rate manner. L '

It consists, chiefly, in using, for the grind-

ing of the articles of the kind in ‘question,
on the one hand, and as the template to be
used on the grinding machine to be itself

cross-section identical, as regards the dimen-
sions as well as the shape, with that which
the articles must have after they have been
machined, and on the other hand, in using,
as the grinding machine, a grinding machine
itself built in such a manner as regards its
roller and its grinding wheel, that the said
roller and the said grinding wheel should
be of the same diameter. R o

Apart from this chief -arrangement, it
comprises certain other arrangements ‘which
are used preferably at the same time and are
more explicitly referred to in the following,
namely: N .

A first additional arrangement—exclu-

_sively relating to articles which, like the

cam shafts of explosion engines with several
cylinders in line, have to be supported in a
sories of bearings—consisting, in its turn, in
using , T '

Ag the part intended to receive the said
bearings, a part bored out cylindrically,

As the parts which constitute the said
bearings, similar parts which,

own mounting, are turned exactly to the

diameter of the said cylindrically bored part .

and in such a manner that, whatever be the
‘point of the latter at which they " are

s mounted, they will be automatically concen-

trie. , :
A second additional arrangement consist-

ing in its turn in using for the purpose. of’

constituting the bearings which are to be
provided in machines such as more particu-
larly the grinding machines, bearings, the
cap of which is pivoted to_their body: (so as

to enable it to be turned down relatively to.

of a-

at least as re-.
gards their portion to be utilized for their

the latter) and comprising, as means for

securing the said cap to.the said foot, a quick
locking device (a pivoted rod with a spring
locking system, etc.). S

Tt relates ‘more particularly to a certain

‘method of application (that in which the

application is made to the machining, or,
more accurately, to the finishing, of the cam
shafts for explosion engines), as well as to
certain methods of carrying out (those which
s7ill be referred to in the following) the said
arrangements; and it relates more particu-

larly still, by way of new industrial products,
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to grinding machines or other machines com- ‘

prising the application of the same arrange-
ments, to special elements suitable for build-
ing them, to articles obtained by means. of

“such grinding machines-or machines, to ap-

paratus (engines, ete.) comprising stch

articles, as well as to installations, station-

ary or moving (namely aeroplanes), com-
prising such apparatus. v -
The invention will be clearly understood
from the following description and the ac-
companying drawings which, of course, are
given chiefly by way of example. © =~ .
Figures 1, 2, 8 and 4 of the said drawings
show, respectively, in vertical cross-section
on line 11 of Figure 2; in vertical longi-
tudinal section on line 2—2 of Figures 1
and 5; in partial vertical cross section on
line 3—3.of Figure 4; and in horizontal sec-
tion ,on line 4—4 of Figure 2, the oscillating
cradle of a machine for grinding cam shafts

for explosion engines, built according to the-

sories -of the said cradle. . o
Figure 5 finally shows in front elevation,
on an enlarged scale, the driving discs pro-
vided on the said: cradle. , o :
~ According to the invention, when it is in-
tended to obtain for instance cam shafts,
such ‘as those of the explosion. engines of
the Hispano-Suiza type, or more accurately,
to grind blanks of such shafts, the proceed-

ing is as follows orin a similar manner,

invention, as well as certain of the acces-

As ‘to the template to be used for the

grinding in question, it is made—preferably,
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by proceeding to that end as indicated. in" -

‘my copending patent: -application filed of -
Serial No.'
105

even date with the present one,
39,802—in such a manner that the two mas-
ter cams d* and d? with which the spindled is




to be provided, shoiild have the ecross section,

~both as regards the dimensions and shape,

10

identical with- those of the corresponding
ocams D* and D? 'with which the shaft D to
be machine, is to be provided, '
Asto the roller 7 and the grinding wheel L
with which the grinding macliine to be uzed,
they are built in such a manner that their
diameters should be as nearly the same as
possible, use being made, for the purpose of

_constituting the said roller 7, preferably not

of a single roller, but a series of very easily

- interchangeable rollers. one of which has &
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diaméter exactly equal to that of the grind-
ing wheel before it has heen used, whilst
the others: have respectively very “slightly
smaller dianieters "gradually decreasing; so
as to malke it possible to substitute them, one
after another, for the preceding ones, as the
grinding wheel wears out and that it should
be therefore possible to maintain the equal-
ity of diameter just mentioned, so to say for-
ever. . , ‘
And to the other parts with -which the
grinding machine is to be provided, they
are themselves built in any desired suitable
manner. 3
~Owing to which, and as will be readily
ninderstood without any further explanation,

there will be cbtained by the machinine in
I - v ]

question, cam shafts, the corresponding cams
of which are all as nearly identical as pos-
sible with each other. : ‘

And either the proceeding for the manu-
facture of the grinding machine is as has
been just described, or, and still better; the
following arrangements are moreover used,
namely separately. ‘

with which has to be mounted the cam shaft
to be’ ground, is constituted by u part 5°
which ig either simply bored or still Detter,
also ground cylindrically in such a manner
that the angle enclosed by the are of circle
which this part is thus made to have as its
section, should be at the outeide equal to
1800, - ‘
For mounting the cam shaft to'be ground
on the said cradle 5, instead of a simple pair
of points, a series of bearings 6 which, at’
least: as regards their portion to be used for
their own mounting, are turned or ground
so as each to have as the bearing surface, a
cylindrical surface of exactly the same diam-
eter as that of the said part 50 :
The number of these bearines is prefer-
ably equal to that of the bearings to be uti-
lized for mounting the said cam shaft on the

‘engine for which it is intended, and more-

over they are arranged on the part 5° ex-
actly in the same way as are arranged in the
said" engine the bearings mentioned in-the
last instance. : ‘

Fach of the bearings may be fixed in any
suitable manzer, for instance by means of a

I; “the said bearings 9 ave, of
The oscillating. cradle 5, in vertical line

1,660,201

bolt 11 which passes through a hole—either
round or elongated for the purpose of allow-
g of a regulation along the axis of the
cradle—in’ the cradle 5, and said Dolt may
be either by an ordinary bolt, as assumed in
Figure 4, or a lubrication bolt, as assumed

In Figure 3, the bearing 6 being, in the lat-

ter case, -provided with a conduit for the
passage of the lubricant supplied by the lu-

bricator bolt.

And the utilization, for the purpose of
constituting the said oscillating cradle ‘and
bearings as well as the other parts with
which the grinding machine is to be’ pro-
vided, of parts either simply more or’ less
similar to those shown'in the drawings, or
exactly identical with the latter, that is to
say: of an ozcillating cindle 5 which is of a
length-slightly greater than the sum of the
length of the cam shafts D to be machined,
and of the length of the spindles  of the
templates to be nsed. it S

The cradle 5 has at each of its two ends
a_spindle 7 so as to enable it to pivot on
brackets 8. - S R

LIhe cradle 5 has, moreover, at one of its
said ends (that which is shown on the left

in Figures 2 and 4) a part 50 adapted to

receive the bearings 9 to be used for 3up-
porting the spindle d of the template to
be used.. The vemainder of the length of
the cradle b constitutes the above mentioned
part 5% mtended to receive ‘the ‘bearings -6

-for mounting the shaft to be machined.

The- said part 5% is preferably made in
an identical manner with the part 5.and at
the same time as the latter; in which case
course, them:
selves minde in a corresponding manner.

Two brackets S ave anchiored £ the gen-
eral bed of ‘the grindmg machine.” and in
whichi are supported elfectively the ‘spin-
dle 7. : A IS R :

“Two bearings 9 are provided to play the
part of the bearings mentioned, each of
which is fixed in' pesition by means of
suitable ‘part, for instance by meang of
bolt 10. ~ oo e

The' bearings 6 arve prefer: bly made en-
tirely cylindrical and moreover are each di-
vided into two equal halves adapted to con-
stitute, one, the body and the other, the cap
of the sanie, this body and this ea P being
preferably pivoted: or hinged to each other

RE

by a kind of a shackle 12

The body of each bearing 6 has Divoterd
to 1t by means of a pin 13, a rod 14 the
free end of which iz introduced into =
spring cage 15 having a bottom in the form -

of a spherical cap and with means sueh as

a_screw 16 suitable for regulating the ac-
tion exercised by the spring of the said cap.

In this manner it is possible, not only to
place the snid bearings in . an exceedingly
easy manner, into the desired position for
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the mounting ‘and dismantling of a cam

shaft D as well as into the position in which,-
~ when a spindle has been thus mounted, it -
can be locked in position, whilst still free

to rotate, which freedom to rotate can. be

regulated by acting on the regulating sys-:

tem 16. ' : : S

Sheet metal gear cases 17- are provided
for protecting each:one of the said bear-
ings 6. S ‘

These gear cases arve each preferably

hinged by means of a pin 18 to the bottom
front- part of the cradle 5 and terminate
each in a part 19 which can be elastically
hooked over a corresponding portion of the
upper rear part of the said cradle;

Means are provided .which, when the.

spindle 'd of a template and a cam shaft
D have been mounted in their vespective
bearings, -allow them to be interlocked as
regards their angular movements, and this
in such respective angular positions as may
be advisable.

These means are preferably constituted by
a driving composite disc, in its turn con-
stituted by a first disc 20 which, when a
template spindle and a cam shaft. are in
place, can be keyed on that end of the said
cam shaft, which adjoins the spindle ¢, and
comprises elongated circular openings 21,
a hub 22 and a radial fork 23 with two
teeth. S

Said means also comprises a second disc 24

which can ke pivoted to the said hub 22 and -
: is provided with holes 25 which can: be

brought in vertical line under the elongated
openings of the disc 20." The disc 24 also

has seats 26 to the number equal to that. of-

the groups of cams with which the cam
shafts to be machined are to be provided,
and a radial projection 27 adapted to be
placed between the two prongs or- teeth
of the said radial fork 23 and:play then
to n certain extent between them: . -

Two screws 28 are ~adapted to

other into the other, of the two teeth of
the fork 23, in such a manner as:to act
on the radial projection 27 to regulate at wili
he said respective angular positions.

‘Bolts 29 are introduced into the said elon-
gated openings 21 and holes 25, and used

concurrently with nuts, for assembling the .

said discs together in these same vespective
angular positions. S '

A clamping collar 30 1s secured, during
the mounting of a spindle ¢, on that of the

ends of the latter, which is at the side, where - elements away- from each -other. -

when it is desired to put in place.a cam-

shaft D, it is necessary to arrangé the lat-
ter, the said collar eomprising, along oune of

Jits generatrices, a boss 81 bored eut-in such a-

manner that a driver 32 could be moved in
it parallel to the common axis of the bear-
ings-of the spindle d and cam shait D.

be -
screwed, the first” one. into one, -and ‘the

_ ‘The - driver 82 1is. constructed in: such a

8.

manner -that it can be moved; for instance

by means of a rack cut on the same, and of
a’ corresponding ‘pinion 33 whilst the collar

80 and the dises 20 and 24 are in-place, to.
-engage, without play, with any of the said

seats 26. .

" An additional frame 34 can be secured at
“the back of that of the two brackets 8, level

with which is situated, as soon as the cradle
5 is in place, the part 5% of the latter. -
This frame 34 is of ‘generally cylindrical
shape and of - the desired. dimensions. in
order to receive the roller 7 to-be used on the

grinding machine, and is constructed, on
the one hand, in such a manner that when a.
] K

roller 7 has to be replaced by another, such
operation may be effected very quickly, for

which reason-the means for mounting the.

said rollers can comprise two clamping col-
Jars 84 :and 84% gsecured at either-side oi
the frame 34, and by a relatively long spin-

easily the rollers 7; one of the parts of the
frame in guestion, for instance the upper part
344, being concurrently made hinged and of
such dimensions that, when turned down, the
roller 7 can be introduced . from: the top
downward into the remainder of the said
frame, or withdrawn from the same in the
upward direction; after the spindle 34® has
been released from the action of the clamp-
ing collars 84* and 34% and after a sufficient

pull has been exerted on the projecting por-.
tion of the same spindle in order to bring.

its other:end sufficiently back.

A device 34%, for instance with rack and
pinion which,-owing to a’ finger forming
part of the same, and to a groove provided

1n-the rollers 7 so that it can receive the said 1

finger, can move the said roller as is neces-
sary for bringing it level either with -the
master cam . d or ‘with. the master cam. d?
of the template utilized. . :

Means are provided® which, and when a
roller 7 is in place and:a template has been

mounted on the cradle 5, can push back the-

latter elastically ‘in such'a manner that the
said template bears elastically against the
said roller, and on 'the-other hand. enables

cient extent, in order to move the template
away from the roller. -
Such: means may comprise:

A telescopic cage consisting of two ele-

ments 35 and 36, and a spring tending to
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“dle 34% which makes it possible to put on it:
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_the said roller to be moved back to a suffi- -

126

move the respective bottoms of the said two -

A-rod 37 has one.of its ends pivoted by
means of a pin 38, to the cradle 5 and hav-
ng at said end:a head 89 threaded through
the said cage and provided at its free end,

which is screw-threaded, with a nut 40 and-

with a lock nut -
An operating lever 41

has its i'ork'ed end

130
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pivoted, by means of a pin 42, to amns pro-
vided for the purpose on the Bracket 8.

The lower element: 36 of the telescopic
‘cage is pivoted by pins 43 in such a manner
“to.the said prongs of the fork of the lever
41, eccentrically to the said pins 42, .so that,
as soon as the lever 41 is pushed towards
the back of the grinding machine. or pulled
towards oneself, the desn‘ed movement. of
the cradle 5 is effected. |

A Dbrake is' provided to resist the sudden
moverhents to which the spindle. of the tem-
plate- and the cam shaft which is-being ma-
chined are liable to be: exposed: owing to- the
thrust- exercised at certain moments of the

operation, by the roller [ or the grinding
brake could be advan-

wheel L. - Such
tageously constituted by a brake drumn- 44

“which, ag seon as the template is in place,
20

can be secured by means of a clamping. col-

lar forming an integral part of the same, to”

the end of the spmdle 4 of the said tem-
plate, opposite that at which is meunted the
collar 80, and by« correspondlrncr band - 45,
and means 46 by means of which the action
exercised by the said band on the said drum

may be regulated.”

Means are dlso provided whicl, ‘when a
template ‘and 2 cam:shaft to be machined
are in place;, can rotate them, whilst. at- the

same time allowing of a loncrltudmal move=

ment of the cradle 6.

Buch - means may comprise’ a4 spmdlc 47
connected -in such a mamner—directly . or
through a speed reducing gear (not shown)—
to a dnvm«r pulley 48 as to be driven by the
latter, the said spindle being mounted loosely
on a bracket 49 arrarged in such: a -manner
that it should be at a frurly great distance
from the outer bearing 9 and that, when the

cradle 5 occupies its'mean kama position;

the geometrical axis of the said spmdle 47.
should be in' line with the axis which is-

commion to the said bearing 9, to the other

.be‘uuna 9 and to the be'u'mcrs 6

Such-means may also comprise two pcuts

~50-4nd 51 which can-form seats respectively

60

60

for a first Cardan block 52 and for a secomnc
Cardan block 58, these parts beime secured,

one to the free end of the spindle 47, and.
‘the other, to the oppesing face of the drum

5 (this of course assuming that the latter
is utlhzed and constru('ted as herembefore
described).

The Cardan blocks 52 and 53. ave con-
neeted by a spindle 54. ‘
Means (not shown) are prov1ded for driv-

ing the spindle of the grinding wheel at: the-

desired speed, the roller 7 rotating only
under the action of the friction exercised on
it by the master cam. brought to bear on it;
and the spindle & of which is driven, con.
currrently with the cam shaft D, only at an
exceedingly low speed.

A grinding machine - constructed as just

1,660,201

described “has, among other. fxdvantafres, of

being: p‘lrtlcuhrly pmctlcal because it re-:

ploduces directly, that is to say without any

“transformation either of their:cross section
or even their dimensions, the templates

mounted on it; and of enabling parts of a

very rem'lrkable precision. to be obtained;

this precision ]"enw extreme if the said tem-
plates themselves have been prepared as de-

- scribed in the above mentioned patent apph-

cation.

It goes without saymg, and it appear&

besmes from the preceding, that the inven-

tion is by no means limited to that of its

methods of application or to those of the

method.of building:its various parts, which

hawe been. more partlcu]arly indicated, but

comprises on the contrary any ‘modification.
Claims:

1. In appfu"itus for grinding ‘Lrtlcles and |

particularly cam. shafts for explosmn en-
gines with several cylinders in line, a bear-
ing support for the cam: shaft. to. be ma-
ohmed said bearing support having a cy-
Jindrical boted-out pdlt to receive a plurali-
ty of bearings for the cam' shaft, said bear-
ings being, at least omn a portlon of their
outer surface, cylindrically turned whereby
they may rotate in the hored-out portion
of the bearing support after they

are set

70
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up therein and have brought the cam slnft‘ :

into position..

2. In. apparatus for grindine. articles and
particularly cam shafts for explosion en-
gines with several cylinders in line; bearings
to cooperate. with .the bearing’ ]ourmlg on
the cam shaft and *thereby supporf said
shaft: during
on, each bezumcr comprising a. supporting
section and a C‘lp section, a shackle forming
a hinged connection between said beanncr
sectlons a bar pivotally :connected to one
of the bearing “sections _diametrically op-
posite to said shackle, a spring cage arrang ed

to-receive the free end of said pivoted bar

and having a spring therein which acts te
close the be‘tr]ncr sections upon: the respec-
tive journal of the cam shaft, and means for
regulating the action of said spring. ‘
3. In or]nchno apparatus provided with a
pattern shaft ada apted to be'coupled to a cam
shaft to be ground, coupling means -com-
prising ‘a bolt supporferl on- the: pattern
shaft and movable in a direction substantial-
ly parallel to the longitudinal axis of said
pattern shaft, a pair of coupling discs, one

grinding of ‘the cams  there-

100
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of said discs having a recess therein a chpted‘
to receive; said bolt means operable to clanip -

sald discs tooether in any one of a plur ahty
of "relative - fmorular positions, and - ieans
operable to attach said dises to a cam Ch%ft
to be ground.

In testlmony whereof T have hereunto set :

my hand. ‘
MARC BIRKIGT. "



