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(57} ABSTRACT

A grinding muchine has u grinding wheel mounted on
one side of a straight passageway and adapted to grind
the end of workpieces, such as coil springs, continu-
ously fed on a carrier. The grinding machine further

"has a position setting mechanism for setting the posi-

tion of the grinding wheel relative to the workpiece
und a dressing mechanism for dressing the grinding
surface of the grinding wheel. A speed reducer
equipped reversible motor is employed for moving a
position setting element of the position setting mecha-
nism, or a dressing element of the dressing mecha-
nism, in a direction substantially perpendicular to the
grinding surface of the grinding wheel, while an air
cylinder is cmployed for moving the position setting
element, or the dressing element, in a dircction paral-
lel to the grinding surface of the grinding whcel.

5 Claims, 3 Drawing Figures
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1
GRINDING MACHINE

BACKGROUND OF THE INVENTION

This invention relates to a grinding machine for
grinding the end of workpieces such as coil springs, and

" in particular to a grinding machine having a grinding
wheel mounted on one side of a passageway and
adapted to grind the end of workpieces, such as coil
springs, continuously fed while being held on carrier
means arranged in a passageway, said grinding machine
including a position setting mechanism for setting the
position of the grinding wheel relative to the workpiece
i%as to determine a grinding depth, und a dressing

chanism for periodically dressing the grinding sur-

ce of the grinding wheel so as to prevent clogging of
the grinding surface of the grinding wheel, while accu-
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rately correcting a grinding surface in an attcmpt to ob-

tain a flat grinding surface.
- Insuch a grinding machine, the grinding surface of a

grinding wheel is gradually worn. away, resulting in-

varying the grinding position of the grinding wheel rela-
tive to a workpiece. It is therefore necessary to cor-
rectly position the grinding surface of the grinding
wheel relative to the workpiece cach time a predeter-
mined amount of grinding operation is effected. It is
also necessary to prevent clogging of the grinding sur-
face of the grinding wheel, while accurately correcting
the grinding surface of the grinding wheel in an attempt
to obtain a flat grinding surface.

The dressing and. position setting of the grinding
wheel has heretofore been manually cffected in an arbi-
trary way. It is, therefore, impossible to correctly posi-
. tion the grinding wheel relative to the workpiece, us
well us accurately correct the grinding surface of the
‘grinding wheel in an attempt to obtain a flat grinding
surface, As a:rcsult, an-operation cfficiency is promi-
nently impaired.

SUMMARY OF THE INVENTION .-
‘An object of this invention is to provide a gﬁnding

machine capable of accuratcly positioning a grinding-

- wheel relative to a workpiecc and capable of rapidly

- and -positively correcting the -grinding surface of the.

grinding wheel in an attempt to obtain‘a flat grinding

surface as well as preventing clogging of the grinding -

surface.of the grinding wheel.

o -

Another object of this invention is to provide a grind-
ing machine capable of being automatically and period-

ically sctting the position of a grinding wheel relative to |

a workpiece, as well as capable of being automatically

and periodically dressing the grinding surface of the’

grinding wheel.

One feature of this inv'ghlidn resides in that a dressing

clement to be contacted direct to the grinding surface
of the grinding wheel is movable in a direction substan-
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tially pcrpendicular to the grinding surface of the grind- -

ing whee! as-well asina dircction substantially parallel -
to the grinding surface of the grinding wheel, The per- '

pendicular movement of the dressing clement is ef-
fected by a first mechanism including a reversible mo-.

tor, a threaded rod driven by the reversible motor and
a slide block into which the threaded rod is screwed.
The parallel movement of the dressing.clement is cf-
fected by a sccond mechanism including an air cylinder

and a reciprocable plunger member driven by the air.

cylinder. A second feature of this invention resides in
that a position sctting clement for setting the position

2

of the grinding wheel relative to the workpiece is mov-
able in a direction substantially perpendicular to the
grinding surface of the grinding wheel us well as in a di-
rection substantially parallel to the grinding surface of
the grinding wheel. The perpendicular movement of
the position setting element is effected by a first mecha-
nism similar in arrangement to the abovementioned
first mechanism, while the parallel movement of the
position setting clement is effected by a second mecha-
nism similar in arrangement to the above-mentioned
second mechanism.

With the grinding machine according to this inven-
tion, the position setting and dressing of the grinding
wheel can be respectively cffected by the substantially
similar and simple mechanism. This makes it possible
to simplify the construction of the grinding wheel, lead-
ing to a low cost. The position setting and dressing of
the grinding wheel can be automatically effected in a

‘periodic way.

In this case, not only can the reduction of labor be at-
tained, but also an increased operational accuracy can
be realized.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partial, side view showing a grinding ma-
chine according to this invention which has a position
setting mechanism and a dressing mechanism;

FIG. 2 is a partial fragmentary view, taken along line
2—2 of FIG. 1, showing the dressing mechanism incor-
porated into the grinding machine according to this in-
vention; and :

FIG. 3 is a partial fragmentary view, taken along line
3—3 of FIG. 1, showing the position setting mechanism
incorporated into the grinding machine according to

. this invention.

DESCRIPTION OF THE PREFERRED
e [EMBODIMENT

Referring to FIG. 1, a grinding machine according to
this invention has a dressing mechanism 10 and a posi-

tion setting mechanism 11 which arc arranged in asso-’

ciation with a grinding wheel 12, The grinding wheel 12
is disposed on one side of a passageway 14 on which
coil springs 13 as a workpiece are fed. A grinding sur-
face 122 of a grinding wheel 12 is arranged at a sub-
stantially right angle to the axis of the coil spring 13, as

shown in FIGS. 2 and 3, which is placed in a direction

transverse to the longitudinal direction of the passage-
way 14. The grinding wheel 12 is rotated by a shaft 15

- and is-movable in the axial direction of the shaft 15 by

moving mechanism not shown. The coil springs 13 are
supported by ‘substantially V-shaped receiving mem-
bers 18, respectively, which are successively arranged

. at-a predetermined interval on a base plate 17 driven,

in a direction indicated by an arrow A in FIG. 1, by an
endless belt 16. As will be evident from FIGS. 2 and 3,
eachreceiving member 18 consists of three pieces 18a,
18b and 18¢ arranged in a direction transverse to the
longitudinal direction of the passageway 14, The pieces
184 und 18¢ support the end portions of the spring 13,
whilé the central piece 185 supports the central.portion
of the coil spring 13. Each coil spring 13 is supported,

" in the direction transverse to the longitudinal direction

65

. of the pussageway 14, by the three pieces on the base

plate 17 and one end 13« of the coil spring faces the
grinding wheel 12. On the side surface of the piece 18¢
of each receiving member 18 a clamping member 19
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stands upright and is adapted to'‘clamp the coil spring
13 in codction with the V-shaped receiving member
18 so that, during the grinding of the cnd 134 of the coil -
spring 13, the coil spring is neither displaced rior dislo-

cated from the recciving member 18. Thc.éndless chain 5

16 is sccured to the undersurface of the basc plate 17
through connccting members 20 which are disposed at
a predetermined interval on the undersurface of the
base plate 17. SR e
At a suitable positio )
clement 21 is provided. The contuct element 21 is.ad-"
pated to be contacted with the coil spring” passing
therethjough, The contact.element 21 is connected to |
trical counting mechanism,. not shown, and -

the counting mechanism count the number o
.-infes the contact element is contacted with the coil,.
spring 13. Thus, the number of the coil springs 13 pass-,

ing through the contact clement 21 cun be counted..

When @ predctermined number of coil springs/13.are _ . WS 0 0 T o I8 O .
S ptonnliss mber OF BN SPT 20 way,'the dréssing clemént 38.is held, under the action*

scnsed by the contact element 21, a dressing operation |
starting signal is dclivered from the counting’ mecha-
nism and when the other predetermined number. of coil
springs 13 are scnsed by the contact clenient 21,2 posic.
tion setting operat

the counting mechanism. . ...

0
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s will be described later .

“The dressing mechanism.1
more in-detail is o :
starting signal and the position sctting mec

- position setting operation starting signal. - |
With the dressing mechanism 10 shown.

- speed reducer equipped: reversible motor 23 is.secured:
to, a_machine’

it

n of the passageway 14 a contact _l()'

PRE

ion starting signal is delivered from. ¢

in FIG,2a

frame. 22, A’ cylindrical casing 24 is..

4

the arm 36 is swung through a predetcrmined angle
from an original position shown. .

‘When a drcssing operation starting signal is dclivered
from the counting mechanism connccted to the contact
elérnent 21, the motor 33 and air cylinder 32 arc oper-
ated. The opération of the motor 23 causes the
threaded rod 25 to be rotated in one direction to permit
the sliding block 26 to be advariced. This causes the
block ‘member 30 to be moved in a diréction substan-
tially perpendicular to the grinding surface 12a of the

grinding wheel 12'to pérmit the ‘dressing element 28 to'
be abutted against thd grinding surface 12a of ‘the
grinding wheel 12, When,’ after abutment, the block’
member 30 is further: slightly moved, the arm 36 is
swung clockwise dgdinst the biasing force of the spring
39 to causé the limit switch 40 to be closed. Asa result,
the motor 23'is stopped and the movement of the block
~ member 30 is stopped. An electrical connection be-:
 tween the switch 40 and the motor 23 is omitted. In this
of the spring 39, ini d staté in which it is clastically urged®
. toward the grinding surface'12a of grinding wheet 12.°
* In‘'this state, the air tylinder 32 causes the plunger
member ‘33 to be reciprocably ‘moved while "being
maintained ir a stit¢ parallel to’ the grinding surface
124’ of theé ‘grinding wheel 12. By this reciprocating

peratcd. by the dressin g’-;ppg_rétion N movement of ‘the plunger member 33 the dressing ele- -
the p! hanismritas .
will be described later more in detail is operated by the.ag

ment ‘38 i vetiprocably moved, ‘Wwhile being urged ‘
“against the grinding surface’ 12a of the grinding whecl
12} substantially radially of the grinding wheel 12°and
“'ifi'a direction substantially pirallel to the grinding sur-
face- 12d 'of thé ‘grindiig wheel 12. During this period, :

th¢ grinding wheel 12 ‘continucs t6 be-rotated and the’

N

dréssitig ‘tlement. 38 effects a good uniform dressing

mounted on the machine frame 22 and extends from: 35 . og & ite RIS Ol ki
4 Vi e T e 0o over the' whole gfinding surface 12a of the grinding -
the machine frame 22, Within the cylindrical €asing 24 ey 127 preventing clogginig of the giinding surface

a threaded rod 25 is arranged to be driven by the motor .
23. The threaded rod 25 is"coupled at one end'to a .5 g the
motor shaft of the motor 23 through a‘coupling and.at -
the other end screwed into an-internal thread 27 whick1 40°

is formed in:a sliding block 26:/The: central.portion of -
the shank of the threaded rod 25 is rotatably supported
by bearings 28 which are fitted into the casing 24 The:
sliding block 26 is slidably moved outwardly of the ¢

ing 24- by rotating the ,
and is slidably retracted into the casing'24.by rétating- .
the threaded rod 25 in‘the other direction: In'this way
the sliding block-26 is slidably guided ‘along; the inner
surface of the casing 24, /"'

A stub shaft' 29 fixed to-the.
block 26 is secured to a block 30, T the bloc
member 30 an'air cylinder 32'is'mounted through'a .
bracket 31. A plunger member 33 of the air cylinder 32
passcs through the block, membet '30°and: éxtends
below the block member-30 in a state pirallel to th
grinding surface’ 12a°of the. grinding wheel 12,
free end ‘of the plunger member:33 a box 34
Within a chamber 35 of the box.34 oncend of a'sw
able arm 36 is pivoted by a pivot'37. to the box 34.°At -
the other cnd of the arm 36 a drcssing clement 38 is 16+

;' The 'arm 36 'is biased “countéi
in FIG. 2, by a compression spring’
hamber 35, and i held; against

outer end o L

tatably - supported:
_clockwise, us shown
39 disposed within the chambe
the biasing force of the compression ‘spring 39, nor:

mally in abutment. with an abutment:portion 344" into! by ' ‘
. other direction. In this way, the sliding block 44 is slid-

formed on the box 34, A limit switch 40 is disposéd -
within the chamber 35 and adapted to be closcd wher

‘member 30, To the block:: -

' 12a of the grinding wheel 12 while accurately correct-
he grinding.surface of the grinding wheel in an at-
tempt to obtain a flat grinding surface. :

a

Afici'the dressing operation continues fora predeter-
miified time period, the motor 23 and thus the thieaded

' rod'25 aré feverse rotatéd to cause the sliding block 26

*to Be fetractéd. As a'résult, thie block mémber 30 is*
e et 45 moved in'a revers€ direction fo cause the dressing
‘threaded-rod 25 in ongdiréction 45 ‘marmber-38 to be moved away from the grinding sur--

face 12a of the grinding wheél. Simultanedusly there-

- with'the air cylinder 32 id'driven to cause the dressing

+ clement 38

: t be lifted up t0° predetermined position.
- In. thils way.

. the dressirig mechariisin 10 is pefiodically
" and automiatically operated each time the dressing op-
" cration starting signal is delivered.’ " AT

: ‘ osition s ‘mechanism 11, shown in FIG.
3 spéed reducir ciuipped motor 41 is moukted. A
cylintriéal asing 42 is moynted on a machine frame 22°

In the position setting

32 and etends from the machine frame 22 Within the cy-
.o+ lindrical ‘casing 42 4 thresded rod 43 is ‘urran 1ged to be

rotsle by the motor 41, The rod 43 s onnected at
né énd to the motbr 41 through a Coupling and at the
sther énd séiéwed into an internal thread 45 formed in.
a sliding block 44, The central portion of the threaded
_rod'43 is rotatably supported by bearings 46, 46 which
uré fitted into the casing 42. The sliding block 44 is slid-
ably movéd tutwardly ‘of the casing by rotating the
- threaded rod 43 il one direction and slidably retracted
_intothe casing 42 by fotating the threaded rod 43 in'the

- ‘ably guided along the inricr surface of cylindrical casing
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42, A stub shaft 47 fixed to the outer end of the sliding
Block 44 is secured to a block member 48 an air cylin-
der 50 is mouanted through a bracket 49,

A plunger member 51 of the air cylinder 50 passes
through the block member 48 and cxtends below the
block member 48 in a state parallel to the grinding sur-
face 124 of the grinding wheel 12,

The structure of the above-mentioned position set-
ting mechanism 11 is substantially similar to that of the
dressing mechanism 10 of FIG. 2.

In a position somewhat remote from the lower end of
the plunger member 51 an cnlarged portion Sla is inte-
grally formed. A roller-like position sctting element 52
is fotatably mounted on the lower cnd portion of the
piinger elcment 51. A lever 53 is mounted by a pivot

4 on the side surface of the cnlarged portion 5la of
the plunger member 51 and has upper and lower arms

53b and 53a. The lower arm 534 extends up to the posi-

tion sctting clement 52.°A compression spring 55 is dis-

poscd between the upper arm 53b and-the enlarged.
portion 51a. The lever 53 is constantly urged counter- -

clockwise, under the action of the compression spring
55, as shown in FIG. 3. The lever 53 is normally held
against the urging force of the spring 55 in an original
position in which it is eagaged.with'a stop 56 fixed to
the enlarged portion 51a of the plunger member 51. In

20

25

this original position the end of the lower arm 53a of |

the lever 53 forwardly cxtends somewhat beyond the
position setting element 52. A limit switch 57 is also
provided between the upper arm 53b of the lever §3

30

and the cnlarged portion 51a-of the ‘plunger member

51. The limit switch 57 is adapted to be closed when

. the lever 53 is swung through a predetermined angle
from the original position. ,

When a position setting starting signal is delivered’
from the counting mechanism connected to the contact.

clement 21, the motor 41 and air cylinder 50 are opcr-
ated. The operation of the motor 41”causes threaded

35

rod 43 to be rotated in one dircction to permit the slid-".

ing block 44 to be advanced a predetermined distance. ..

40

Si'multaneonsly therewith, ‘the block member 48 is:

" moved in a direction substantially perpendicular to the-
grinding surface 124 of the grinding wheel 12 and the

position setting clement 52'is set in"a predctermined

position substantially pcrpendicular to the grinding sur- 7

face 12« of the grinding wheel 12.

6

words, the grinding wheel 12 is set in a correct grinding
position. An clectrical connection betweea the limit
switch 37 and the moving mechanism is omitted.

When the position setting of the grinding wheel 12.is
complete, the air cylinder is again operated to cause
the plunger member 51 to be lifted up. Simultaneously
therewith, the motor 41 is reverse rotated, causing the
threaded rod 43 to be rotated in the other direction to
permit the sliding block 44 to be retracted. In conse-
quence, the block member is returned to an original
position and the position setting clement 52 is moved
away from the grinding surface 12a of the grinding
wheel 12 and returned to the original position.

The above-mentioned position setting mechanism 11
is operated after the dressing mechanism 10 has been
opecrated so as to prevent clogging of the grinding sur-
face 12a of the grinding wheel 12, while accurately cor-
recting the grinding surface of the grinding wheel. Even
when the dressing mechanism 10 is not operated, the
position setting mechanism 11 is usually operated, for

_ example, prior to a grinding operation. The time inter-

vals of both the mechanism 10 and 11 can be suitably
determined dependent upon the size and material of a
workpiece to be ground. The position setting mecha-
nism 11 and dressing mechanism 10 may have substan-
tially the same structure as mentioned above. Since the
spced reducer equipped rcversible motors 23 and 41
are used as driving means for moving the dressing ele-
ment 38 and the position setting element 52, respec-
tively in the direction substantially perpendicular to the
grinding surface 12a of the grinding wheel 12, a very
dccurate movement can be provided. With the above-
mentioned embodiment the air cylinders 32 and 50 are
cmployed as driving means for moving the clements 38
and 52, respectively, in the direction substantially par-
allel to the grinding surface 124 of the grinding wheel
12. Since in this case no accuracy is required, the air
cylinders 32, 50 are employed as such. .

The motors 23 and 41 and air cylinders 32 and 50 are
automatically operated by applying an clectrical or me-
chanical signal thercto. It is therefore possible to easily

. incorporate the mechanisms 10 and.11 into an auto-
~ matic control system. As a result, not only can reduc-

45

The air cylinder 50 is supplied with an air from an air

supply source, not shown, to cause the plunger member
51 to be driven to permit the position setting element

52 to be lowered in a manner substantially parallel to

‘tion of labor be attained, but also a more accurate,

rapid operation can be effected.
What we claim is;
1. A grinding machine comprising a machine frame,

" carrier means for moving workpieces such as coil

50

the grinding surfacc 12« of the grinding wheel 12.7As .

a result, the position sctting element 52 is'set in-a'pre-

determined position substantially parallel to the grind-" -

ing surface 12a of the grinding wheel 12.:
When the position sctting element 52 has been so set,

the moving'mechanism., not shown, is operated to cause ..

the grinding whcel 12 to be moved toward the position

sctting element 52 to permit the grinding surface 12a; ¥

of the grinding wheel 12 to be abutted against the ele-:
ment 52. Before this abutment, the arm:53q of the lever .

53 is ubutted against: the grinding ‘surface 124 of the -
grinding whecl 12 to cause the lever 53 to be swung. Si- -

multancously. with the abutment of the “clement 52

against the grinding surface 12a of the‘;g‘rihdingwl’\eel
12, the limit switch 57 is closed to cause the. moving

mechanism to he stopped. As a result, the, grinding
wheel 12 is stopped in thc<“ubut;¢d-" position..In other

springs, while holding them in a direction transverse to
the longitudinal direction of a: passageway, driving
means for driving the carrier means, and a grinding
wheel rotatably mounted on one side'of the passageway

and having a grinding surface substantially perpendicu-

lar to an axis of the workpiece; said grinding. wheel
being movable in the direction transverse to the longi-
tudinal direction of" the passageway so as to vary a
grinding depth, said grinding machine further including
a reversible motor mounted on the machine. frume. a

‘cylindrical‘ casing, a threaded rod dispésed within the

cylindrical casing and rotatably driven by the motor, a
slidirig block having an internal thread into which the
threaded rod is screwed, said sliding block being slid-

~ ably -advanced and retracted by the rotation of the

65

‘thredded rod, a block member secured to the sliding

block and movable in a direction substantially perpen-
dicular to the grinding surface of the grinding wheel us

.. aresult of the sliding movement of the sliding block, an

»
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air cylinder supported by the block member, a plunger
member reciprocably movable by the air cylinder in o
direction substantially parallel to the grinding surface
-of the grinding wheel, and a dressing clement coupled
to one end of the plunger member and adapted to be

contacted with the grinding surface of the grinding

wheel, in which the dressing element is moved, by the
reversible motor, into abutment with the grinding sur-

face of the grinding wheel and is reciprocably movable.-

by the air cylinder, on the grinding surface of the gnnd-
ing wheel substantially radially thereof. :

2.
saidfdressing clement is clastically urged under the uc
tiofl of u spring aguinst the gnnding surface of the

position of the grinding surface of the
relative to the workplcce

- 4.A grmdmg machine acoordlhg to. clanm'3r in whlch
said position setting mechanism further includes a sec=-

ond reversible motor fixed to the muchme fmme asec-
ond cylindrical casing, a sccond threaded rod disposed

within' the sccond' cylindrical casing and rotatably -

driven by the second motor, a second. sliding block slid- .
ably movable along the inner surfuce of the second cy--

lindrical casing s a result of the rotation of the second
threaded rod, a second block member secured to the, e

grinding machine according to claim ‘l‘ in which

nding wheel. o
3. A grinding muchme accordmg to clmm l funher'
mcludmg a position setting mechamsm_ for 'setting the' .
mdmg wheel‘

s

8

second sliding block and movable in a dircction sub-
stantially vertical to the grinding surface of the grinding
wheel as a result of the sliding movement of the second
sliding block, i second air cylinder supported on the
s second block' member, a' second plunger member
driven by the second air cylinder in a direction substan-
tially pdrallel to the grinding surface of the grmdmg
wheel, and a position setting element connected to one
énd of the second plungcr and movable into abutment
10 with the grinding surfacée of the grinding wheel, in
- which the position of the grinding wheel relative to the
workpiece is set by moving sald position setting ele-
" ment by the'second reversible motor in a predeter-
. mined position substantiafly pcrpenducular to the grind-
ing surface of the grinding wheel, moving said position
- setting ¢ element by the sccond air cylinder into a prede-
' t_.ermmcd posmon substantlally parallel to the grinding
surface ‘of the:grinding wheél and moving ‘the grinding .
wheel into abutment with said position setting clement. *
20° © . §..A grinding machine accordmg to claim 4, in which
. said posmon sctting mechanism funher includes a lever
'~ pivoted in a'neighborhood of onc cnd of the second
. plunger member und having first and'second arms, said
: first arm extending in a ncighborhood: of the position
25 sctting clement-and being adupted to be abutted against .
. the grinding wheel before the grinding wheel is abutted )

ag.unst the posmon sctting clcment
ea e LENCIPE SRS N A B




