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) This invention .relates to improvements
in grinding machinery and has particular

‘reference to. .an improved control for the -

‘feed mechanism thereof. . ,
Prior to the present invention it has been
customary in performance of grinding op-
erations to‘malge use of a machine in which
there is relative movement between the work
and the grinding wheel, this movement be-
ing normally effected by the use of a screw
for obtaining proper relative feeding of the
parts either by continuous rotation or in-
termittent rotation :depending on whether
the grinding is of the plunge cut or trans-
versé type. Screw mechanisms, however,
- are subject to the difficulty ‘particularly
after they have been in operation for a time

tween the nut member and t
the feed screw.’ S _
It is the object of the present invention

e threads on

to
eliminating back lash and play due to such
wear or loose fit between the parts and to
insure absolute -accurate non-chattering
feéding movement and retention of parts in
-exact position to which they may be ad-

justed, irrespective of any loosemess there.

mgy be in fit: between the interior threads

of the nut or female member and the ex- -

terior threads of the male member or screw.
A further object of the present invention
is the provision of an improved mechanism
which shall have a cushioning non-vibrat-
ing effect in this respect as distinguished
from the action present when a depending
weight or like structure is utilized.
Another object of the present invention
is the provision of a mechanism which may
be so adjusted as to cause the feed pressure
to be produced in a positive mechanical

- manner by the screw just described or which
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may be alternatively employed to cause the
feed pressure to be of a cushion or hydraulic
type in which the screw shall variably limit
the approach of the parts and there shall
be possibility of slight yield or cushioning
in “conjunction with the relatively posi-
tively controlled feeding action. :
Other objects and advantages of the pres-
ent invention should be readily apparent

play be-.

provide an improved mechanism for

by reference to the following speciﬁcatioﬁ :

taken in connection with the accompanying
drawings, and it will be understood that 1
may make any modifications in the specific
structural details hereinafter disclosed with-
in the scope of the appended claims, with-
out departing from or exceeding the spirit
of the invention. - . '

Figure 1 is a side elevation of a machine
embodying the present improvement with

parts broken away to facilitate understand-

ing of the location thereof.:
Figure 2 is a transverse sectional view as
on the line 2—2 of Figure 1, and

~ Figure 3 is a longitudinal sectional view

through the control mechanism. -

In the drawings the numeral 10 desig-

nates the bed of a grinding machine having
the customary traversable table 11 adapte
to support a work piece as at 12 in the cus-
tomary manner:. . S ’

The bed is further provided with ways 13
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for the grinding wheel carriage 14 mounted -

for movement toward and from the work
table 11. This carriage bears the grinding
wheel 15 having a hood portion 16 enclos-
ing the driving belt 17 therefor. Associ-

ated with this casing is a second swivelled.
casing 18 having its upper end pivoted con-

centric with or about the intermediate

shaft 19 and its lower end pivoted concen-.

tric with or on the main . drive shaft 20
journalled in the bed 10, A drive belt 21
serves to transmit power from shaft 20 to
shaft 19 being kept under tension as by the
spring actuated idler- 22, while a second

“drive belt 17 transmits power from shaft 19

to the grinding wheel spindle 24. From
this construction it will be noted that as the
grinding wheel carriage is moved back and
forth intermediate casing 18 will swing in
and out constantly enclosing and protecting

-the belt. ‘

To cause the in and out movement the
carriage 14 has depending therefrom a
bracket 25 supporting the nut 26 through
which is threaded feed screw 27. - This
serew may be actuated in any suitable man-
ner such as the gearing indicated in dotted
lines in Figure 1 forhand or power rotation
thereof as 1s customary in machines of this
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, type.‘ EXtending laterally from bracket 25

2

either integral with or separate from nut 26

- is the arm 28 having secured thereto piston

0.

rod 29. This rod bears piston 30 slidable
in cylinder 81. The cylinder in turn is rig-
idly. mounted within bracket 32 bolted to the
bed 10 and therefore in fixed relation to the
machine itself and to the work table 11 and
work supported thereby. _—

As shown what is normally the head of

. the cylinder is formed by a nut 33 exteriorly

threaded for engagement with bracket 32
and interiorly tlireaded to receive the fur-

~ ther end of cylinder 31. -~ Coupled with this

5 nut is pressure pipe 34, while extending into

~.the rear of the cylinder and in communica-

. tion with the interior thereof is a second
‘pipe 85. In mormal operation of the ma-

chine pressure is supplied from . pump 36

20

25

30

35

40

through pipe 34 to the interior of cylinder
31. This pressure builds up this prescribed
amount in the further end of the cylinder,

rearwardly urging piston 30 and piston rod-

29 which in turn exert a rearwardly acting
pressure component against. bracket 25 and
thus against the grinding wheel carriage 14,
tending to force the same to the rear and

holding the nut firmly engaged with the.
front faces of the threads on screw 27. This

may be any suitable type of fluid pressure
either air, hydraulic or otherwise and may
be set for proper and desired pressure within

the center as by relief or bypass valve 37

in the pressure supply line.

. It will thus be seen that there is at all
times a 'yielding or cushion urge of the
grinding wheel carriage rearwardly in op-
position to the feeding movement of the
screw as the wheel is -being moved forward
or-acting in conjunction with the reverse
rotation of the screw urging the grinding

- wheel rearwardly as it is being withdrawn.
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As indicated in Figure 3, the lines 34 and
85 may lead into a reversing valve 38 caus-
ing the pressure to be introduced through
line 35 in place of line 34 and seléctively

.coupling the free line with relief line 39.
In ordinary operation the relief line 35—39-
. .serves merely to conduct away. any of the .
actuating fluid which may in the course of .

use pass by piston 30, but by the presence
of these lines is made possible the reversal

of the system. On reversal the piston . it
~will be understood acts to urge the carriage

inward ‘against the .opposite side of  the
threads. This is advantageous when it is
desired there may be a. slight- cushioning
feed in the event undue resistance is met

_with by the grinding wheel for a moment,.

rather than causing an absolute unyielding

- forcing of the wheel into the work by the
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screw. It also has the additional advan-
tage that either side of the thread may be
selectively employed as the controlling side
and thus extreme accuracy attained even in

1,728,852

. those instances where wear on the other side

of the screw has tended to slightly inter-
fere with the accurate infeed accomplished
thereby. This it will be appreciated is a
feature of considerable importance when
grinding work to within limits of one or two
ten thousandths as is frequently necessary
in modern precision grinding.

It will of course be understood that while

the mechanism has been particularly illus-

trated and described as accomplishing the
feeding ‘movement of the grinding wheel,
that in its present aspect the invention con-
templates the utilization of a mechanism of
this nature for controlling the relative feed-
ing action of the grinding wheel and work
and that a reversal of the stationary and
movable parts with employment of the same
type of controls for their relative approach
and receding movement is within the pur-
view of the invention as hereinafter defined
by the claims. : '

I claim:— o .

1. In a grinding machine the combina-
tion with a work supporting member and a

grinding wheel for action on work held

thereby, of means for positively producing
relative movement between said parts, com-
prising a feed screw carried by one of said
parts; a nut member associated with the other
of the parts and fluid pressure mechanism
for insuring constant contact between one
face of the interengaging threads on the
nut and screw. ‘

2. In a grinding machine the combina-
tion with a work supporting member and

a grinding wheel for action on work held-

thereby, of means for positively producing
relative movement between said parts, com-

"prising a feed screw carried by one of said

parts; a nut member associated with the
other of the parts and fluid pressure mech-

-anism. for insuring constant contact be-
-tween one face of the interengaging threads

on the nut and s¢rew, and means for revers-
ing the effect of the fluid pressure mecha-
nism -to rénder operative the opposite faces

.of said threads.

3. In- a -machine. of the character de-
‘scribed, the combination with’ a movable
tool carriage, of a nut carriéd thereby, a
feed screw- for cooperation with'the niit pos-
itively to shift the tool carriage, and fluid
pressure means for yieldingly urging the
nut in one direction against the screw to elim-
inate back lash or play therebetween.

4. In a grinding machine, the combina-
tion with a bed, of a grinding wheel car-
riage movably mounted on the bed, a screw
rotatable but non-translatably supported by
the bed for effecting the forward movement
of the carriage, a nut carried by the carriage
and engaging the screw, a cylinder held on
the bed against movement relative thereto,
a piston associated with the carriage for
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movement therewith, and means for intro-
ducing fluid under pressure to the cylinder
yieldingly to resist movement of the piston
therein in opposition to the movement im-
5 parted to the carriage by the screw.
5. In a grinding machine, the combina-
tion with a-bed and a carrier moveable
thereon, of a feeding screw carried. by one
of said parts and a nut carried by the other
of said parts whereby rotation of the screw
will serve to positively shift the carriage on

10

the bed, a means for eliminating back lash’

in conjunction with the movement of the
carrier as effected by the screw, said means
comprising a cylinder carried by one of the
two first named parts and a piston moveable
within the cylinder and operatively qon-
nected with another of said parts; and means
for introducing fluid under pressure -into
20 the cylinder to urge the piston in opposition

- to the direction of movement imparted to

3

the carriage by the screw whereby the fluid
yieldingly resists movement of the carriage
to eliminate back lash between the nut and
screw. ~ B B
- 6. The combination with a grinding ma-
chine - comprising a bed, a wheel carriage
moveable on the bed, and an interengaged
nut and feeding screw for' effecting the
movement of the carriage on the bed, of a
back lash éliminator for application to said
parts including a cylinder adapted to be
mounted on one of the parts and a piston
operatively associated with the other of the
parts, and means for introducing fluid un-
der pressure inte the cylinder to yieldingly
resist the movement of the piston in the cyl-
inder on movement of the carriage as effect-
ed by the screw. _
In testimony whereof I affix my signature.

FRED S. HAAS.
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