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3 Claims. 

This invention relates to grinding machines, 
more especially to machines for precision grind 
ing of metallic bodies, and more particularly to 
the grinding wheel spindle thereof. 

It is well understood that many parts of mod 
ern machinery, especially relatively moving 
parts, are finished by a grinding operation which 
is designed to bring the part to the precise form. 
and dimensions desired. Machines for perform 
ing this grinding, are truly machines of the 
utmost precision, and they produce an article of 
substantially the perfection desired within the 
fixed tolerance limits. 

It has been found, however, that such preci 
sion grinding machines, especially those used 
for producing the internal surface of a race, 
either ball or roller, at times produce such arti 
cles which, although substantially perfect, 
nevertheless, exhibit a multitude of extremely 
slight microscopic valleys and ridges called, 
“chatter marks', in the ground Surface. The 
effect of these chatter marks is observable When 
the ground article is put into use, causing an 
undesired vibration of the associated parts which 
becomes accentuated by further use. 
Many attempts have been made to obviate the 

production of these undesired chatter marks. 
When they occur in a product, Some believe that 
further occurrence thereof may be prevented by 
changing the abrasive or grinding wheel, others 
change the wheel spindle, either Substituting 
another spindle of exactly the Same form and 
size or another spindle slightly different in Some 
respect. Many theories of the cause of this 
difficulty have been evolved, and depending upon 
the particular theory believed, one or the other 
of the theoretical remedies is applied, but With 
no uniform success because, apparently, the true 
reason for the formation is not knoWn. 
I have made an extensive study of the prob 

lem of preventing such chatter marks, and have 
made numerous experiments to determine the 
cause thereof. My extensive study and experi 
ments, involving the use of different grades and 
sizes of grinding wheels, different sizes and de 
signs of grinding wheel spindles, and relative 
speeds of the work operated upon and the grind 
ing wheel itself, have disclosed to me that, con 
trary to prevailing opinion, the chatter marks 
in question, are not always caused by an un 
balance either in the grinding wheel or the 
spindle or its associated parts, but the forma 
tion of the chatter marks is due to what might 
be called substantially instantaneous changes in 
speed of relative rotation between the grinding 

(C. 51-166) 
wheel and the article operated upon. This rela 
tive change, I have ascertained, is usually due 
to a momentary slight relative twisting back 
and forth, of parts of the spindle carrying the 
grinding wheel. 
Guided by my investigations and discoveries, 

my principal object is to produce a construction 
of grinding wheel Spindle and associated parts 
Which Will obviate the objectionable difficulty 
hereinbefore mentioned. 
Other objects and advantages will appear as 

the description of the particular physical em 
bodiment Selected to illustrate the invention pro 
greSSes, and the novel features will be particu 
larly pointed out in the appended claims. 

In describing the invention in detail and the 
particular physical embodiment selected to ill 
lustrate the invention, reference will be had 
to the accompanying drawing and the several 
views thereon, in Which like characters of ref 
erence designate like parts throughout the sev 
eral views, and in which: 

Figure 1 is a Sectional view of a grinding 
Spindle and its bearings; Fig. 2 is a top plan 
view of the device as shown by Fig. 1, with 
certain parts in section to more clearly show 
the construction and with a grinding wheel 
attached to the spindle of the device. 

In order to illustrate and describe the prin 
ciple underlying my invention and the best con 
Struction of a device embodying my invention, I 
have illustrated, in the drawing a simple grind 
ing machine. With my invention incorporated 
therein. 

The fragmentary grinding machine illus 
trated by me in the drawing is, in parts, of 
conventional arrangement. A grinding wheel 1, 
shown in Fig. 2, is mounted on a spindle 2. 
This Spindle is continuous from the left to the 
right hand end, as shown in Fig. 1. The spindle 
is Supported by ball races 3 which in turn are 
Supported by the balls 4, race 5 and support 6, 
fastened or Secured in any appropriate manner 
to a stationary support as 7. 
The Spindle 2 extends to the right, as shown 

in Fig. 1 and supports ball races 8 which, 
through the balls 9 and races 10, support the 
pulley or driver 11 about which passes driving 
belt 12 from the source of power. 

Ordinarily the pulley or driver 11 does not 
rotate independently of the spindle 2, but is 
fastened rigidly to the spindle 2. In appli 
cant's construction, however, the driver or pull 
ley is not fastened in the usual manner rigidly 
to the Spindle. Applicant attaches a shouldered 
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2. 
sleeve 13 to the driver 11, as by ScreWS as 14 
and 15. This sleeve has a helical Spring 16 
coiled thereabout. One end of the Spring is 
coiled about the screw 17 and fastened to the 
sleeve 13. The other end of the Spring is coiled 
about the screw 18 passing into the Spindle. 
By the above described construction the driver 

11 does not transmit its rotative force directly 
to the spindle 2, but only through the resilient 
spring member 16 by way of the sleeve 13 and 
screw 18 attached to the spindle. By. Such 
construction anything which causes, in effect, a 
more than or less than normal Speed of the 
driver 11, that is, an acceleration, or decelera-r 
tion, is not transmitted directly to the spindle 
2, but being transmitted to the Spring .16, catISesii 
a tightening or loosening of the Spring. 
The tightening or loosening of the Spring 

tends to set up an oscillation in the spring Which 
is in the direction of the first OScillation, Op 
posite to that' in which the Spring is moved 
by the accelerating or decelerating force. This 
Oscillation of the spring and the energy of the 
acceleration or deceleration is absorbed or dis 
sipated by a friction damper. This damper in 
dissipating the energy of an accelerating or 
decelerating force also tends to reduce the am 
plitude of the oscillation of the spring. 
In order to prevent this oscillation as much 

as can conveniently be done, applicant employs 
a damper or brake, which in the form shown 
for illustration comprises a resilient spring 
member 22 having On each end a pad or shoe 
member, as 23 and 24, bearing against the 
thimble casing 21 which is attached to the driver 
11. This spring member 22 is attached to the 
Spindle 2 by means of the screw 25, which may 
be adjusted in or out so as to increase or de 
crease the frictional engagement between the 
thimble casing 21 and the pads 23 and 24. 
A preferred adjustment of this damper or brake 
is such that the oscillations of the spring 16 
are reduced to a minimum without at the same 
time introducing so much friction between the 
sleeve 21 and the pads 23 as to nullify the effect 
of the spring 16 - 
Thus by absorbing the accelerating or decel 

erating force in the spring 16 and then dissi 
pating the energy thereof by means of the 
damper 22 rapid changes in speed of the grind 
ing wheelin relation to the work being ground 
is prevented and the objectionable chatter marks 
on the Surface of the Work being ground are 
not formed. 

1,979,146 
In order to prevent an unbalance applicant 

has placed a dummy screw and collar 19 on the 
side of the sleeve opposite 17 and has placed a 
dummy sleeve and collar 20 on the Spindle Op 
posite the Screw 18. 

In order to protect the resilient means 16 ap 
plicant covers the same with a thimble casing 21. 
Although I have particularly described One 

particular embodinent of my invention and ex 
plained the principle and construction thereof, 
nevertheless, I desire to have it understood that 
the form selected is merely illustrative, but does 
not exhaust the possible physical embodiments 
of the idea, , of means underlying my invention. 
What I claim as new and desire to Secure by 

Tetters' Patent of the United States, is: 
1. In a grinding machine, in combination: a 

grinding wheel; a rotatable spindle upon Which 
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the Wheel is rigidly mounted; fixed bearings in 
which the spindle is mounted; a rotatable driver 95 
for the spindle adapted to be... rotated from a 
Source of power; means interposed. between the 
driver' and the Spindle adapted to transmit rota 
tive force from the driver to the spindle and to 
allow some rotational movement between the 
driver, and the spindle: and means acting to pre 
vent too rapid recovery of a former relative ro 
tational position after departure...therefrom... 

2. In a grinding machine; in combination: a, 
grinding wheel; a rotatable spindle upon: which 
the wheel is rigidly mounted; fixed bearings in 
which the Spindle is mounted; a rotatable driver 
for the spindle adapted to be rotated from a 
SOurce of power; resilient means interposed be 
tween the driver and the spindle's adapted to 
transmit rotative force from the driver to the 
Spindlejand: to allow. Some rotational movement 
in either direction between the driver and the 
spindle at all times during the rotation of the 
spindle; and means acting to prevent too rapid 15 
recovery of a former relative rotational position 
after a departure therefrom. 

3. In a grinding machine, in combination: a 
grinding...wheel; a rotatable spindie upon which 
the wheel is rigidly mounted; a fixed bearing in 120 
which the spindle is mounted; a driver mounted 
on the spindle and rotatable thereabout; said 
driver havings an extended sleeve enclosing a 
portion of the Spindle attached thereto; a helical 
Spring wrapped about the sleeve. and having one 25 
end attached to the sleeve and the other, en 
attached to the Spindle. 

PETER, DAVEY. 
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