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SETTS, A. COORATIOi Oi A.S.S.A.C.H. SETTS, 

GRINDING-VIACHINE. 

Application filed January 4, iSCS. Serial io, 

to all ition is may conceri. 
3e it knew. that we, CARL's H. SOR 

roN, Joia.N. C. Sips:NCE, and HIRA. N. CUp 
worris, citizens of the United States, all 
residing at sorcester, in the county of 

l er and State of 3 assachusetts, have 
in yeated a nets find useful Grinding-Ma 
chine, of which the foilowing is a speci 
fication. 

5 

i{ 
ise, is particularly adapted for truling, and 
especially grinding, in large quantities, 
sy ork of such a character that after it is once 
gelatered and a part of the surfaces ground, 

5 it has to be recentered for the operation on 
the other parts, an important case of which 
is the grinding of rank shafts. 

This invention is of particular utility 
shen used in connection with a grinding 
Eachine having a grinding wheel of a 
thickness equal to the length of the pins to 
ise ground on the shaft so that there is no 
reiative longitudinal motion, between the work and grinding wheel during the grind 

25 ing operation. 
'file principal objects of the invention are 

to provide a simple and practicable con 
striction whereby the work can be gaged up 
to the grinding wheel so that any desired 

36 nu2ber 3i shafts of the same dinnensions 
can be grgil and successively without neces 
sitating any special care to prepare all the 
genters aiike, and to provide a table-locating 
device which will locate the table in proper 

35 position with respect to the grinding wheel 
ier griding uniformly the several pins 
Bad bearings; also to p. ovide improvements 
in feat tires of construction as 
herein after, 
Sosa featies illustrated herein are 

claised broadly in our cympanion applica 
tions filed Dec.28, 1908, Seriai Nos. 469,547 

Reference is to be act to the accompany. 
45 ing drawings in which-- 

Figi re is a side view of a grinding ma 
chiae iiaving a practicalle form of the pres 
& invention applied thereto. Fig. 2 is a 

of a portion of he same partiy in 

20 

heid therein and in position for grind - iii - V. 
Fig. 3 is a side elevation of the gage 

ort showing the carriage or table 
CE. Fig. š is a bian Qi the same. 

This invention while capable of general 

will appear 

on enlarged scale showing a crank 

Specification of Letter's latent. 

| 

Bateiated a 2.A. ii. 39ff). 
4? G,593. 

Fig. 4" is an end view of the same. Fig. 5 
is a sectional view on the line 5-5 of Fig. 
2 showing another feature. Fig. G is a front 
yiew of a center block employed. Fig. 7 
is a sectionai view through a portion of the 
bed showing a table locating device. Fig. 8 
is a pian of the Saine, Figs. 9, 10 and 1. 
are diagrammatic views showing the steps 
take in grinding a crank shaft such as is 
shown in Fig. 2, and Figs, 12 to 17 are simi 
lar views of another shaft. 
The invention is illustrated as applied to 

a grinding machine having a bed 10 and 
provided with a grinding wheel 11 adapted 
to be adjusted to and from the work by an 
adjusting device i2. The machine also is 
shown as having a reversing device 13 and 
reversing dogs 4 as the invention is ordi 
narily applied to a machine having revers 
ing devices but when employed in the way 
hereinafter described for grinding the crank 
shaft pins, these reversing devices are not 
in use. 
A reciprocating table 15 is provided with 

a head-stock 16 and foot-stock 17 for hold 
ing the work. The foct-stock is shown as of 
a well known type having foot-stock 
center i8. The head-stock is shown as pro 
vided with a rotating gear 20 on which is 
Boulted a face plate 21 for driving the 
work. From this face plate projects a bolt 
22 having a sleeve 23 thereon adapted to be 
tightened by a nut 24 so that the bolt ro 
iates with the face plate. The crank shaft 
to be ground preferably, is driven by means 
of eccentric center blocks 25 each having an 
opening 26 therein for receiving the end of 
he shaft. These blocks are provided with 
haldened eccentric centers 27 set at a dis 
tance from the center of the block equal to 
the off-set of the center of the pins of the 
ci'ank-shaft from the axis of the bearings. 
it is provided with sicts 28 for receiving the 
boi, 22 and with a screw 29 for fastening a e 

2, 

Spiit ring 30 on the end of the shaft to se 
curely hold the eccentric center block 
thereon. 
The head 

aounted on a head 32 which is reciprocable 
eil 8 stud 33 mounted in a head-stock, this 
stud being provided with a key 34 and the 
head with a key-way in which the key fits 
loosely. A stop screw 35 is also shown. in 
the head 32 is mounted a pin 36 capable of 

stock ceriter 31 is shown as. 
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bricket 4.5 meal inted on 

25 

35 

2. 5. 

5 5. 

6) 

he abe'. 

3. 

a slight longitudinai notion ti 
notch 37 cut out to receive the stad. This 
pin is screw-threaded at the top and pro 
vided with a binder 38 so that the pin can be 
moved up or down to tighten tie ihead on 
the stud. Within an opening in the eld (). 
the stud is a spring 39 for normally forcing 
the head and head-stock center outwardly. 

it will be understood, cf course, that he 
gear 20 is operated in any desired or usual 
way for the purpose of turning the center 
block and the work. In order to register the 
work with the grinding whee: so that he 
latter will grind up to a proper shoulder' on 
the crank shaft, a gage is cn ployed whicia 
is capable of 'eceiving the pins or bearings 
of the crank shaft and is adapted to abut 
against one of the shoulde's thereo 36 as to 
bring the York up to proper positioi), the 
head center 31 yielding to perit this to be 
done. For his purpose, the table 1:5 is 
shown as provided with a gage supporting 

ways thereon and adapted to slide back and forth and to be 
clamped in adjusted position by a boii. 48 
or the like. This bracket is enlarged at the 
top and has a passage 47 therethrough i. 
which is a slide 48 held in position by gibs. 44 
constituting a gage meiniei', and provided 
with means at its orie? end for receiving the 
pins or hearings. This means, in the form: 
shown in the drawings, consists of a f 
shaped depression 49 in the to; as 

S: will be observed t 
member can be moved back and 
it can recai.e. the cylindrica ; ::its: {3. 
crank shift, at points between the centei's i 
and 31 or at the sides of a line coing 
said centers. The gage is completed 
plate 50 iliouiated on top of the bracket an having longitudihai slots 5i tigozigh which 
project screws 52 or the like So 
can be adjisted back, and 
handle 53 thereon, it yiii ke seein 
fore, that the gage can be moved out 
to receive the bearings of the citank sing: 
when it is eccentrically centered and that, if 
the gage supporting bracket is iocated in 

l 33 

fixed position on he able, successive crank 
shafts positioned by it cai have kineir pins 
jocated in the same position; with respect 
the grinding wheel 11 so ... they will ice uniformly ground. 

Upon grinding the ci'anik 
mannel set forfi herein, it will be seen th: : 
although it is desirable to adjust the table 
back and forth after a pin or bearing has 
been finished to bring the work into posi 
tion for grinding the next one, the points 
at which the table will be fixed for grinding 
the different pins and bearings s gs are avai'i- able for a job of crank shafts of the same 
dimensions. In order to take advantage of 
this fact, the table preferabiy is provided 
with a t-shaped slot, 60 on the side, by which 

grid having a 

N. 3. 

is heid a table locating bar 3i by means of 
head bolts 62. This bar is provided with 
devices which can be engaged by means held 
on the bed to locate the table in proper posi 
tions for grinding the several parts of the 
crank shaft or other work. - 

in the present form the locating bar is 
G. shown as provided with a series of notches 
(33 marked 1, 2, 3 and 4 in Fig. 8 and the - 

bracket 64 thereon on which 
is located a reciprocatory locking pin 65. 
This pin is adapted to enter any desired one 
of the notches 33 and is their fixed in posi 

led as having a 

tion by a binder 36 so that it will hold the 
bed while a certain grinding operation is 
periorined. Then th r binder 66 can be 
loosened and the tab' moved along until 
the in 65 cal) enter anotheir one of the 
notches. The table is then fixed in position 
as lefore, it being understood of course, that 
the bolts (32 joi'nally hold the locating bar 
on the table during all this time. - 

{One of the severai ways in which a crank 
shaft such as shown in Fig. 2 can be ground 
by this machine is illustrated diagrammatic 
aliy in Figs. 9, 10 and Li. She rough forg 
ing is first provided with the usual counter 
sunk centers at its ends and with an ordi 
nary athe dog and is the piaced in the 
machine. The table is aciitisfasi back and 
forth until the grinding wheel just clears 
the web a on the shaft at the left of the right-hand bearing bias indicated in Fig. 9. 
The locating ioa i is their adjusted along 
the table until the locating 
notch it 1 therein, then th 
iightened up on the table. 
then operated as is well and the bearing ty, 

ocating bal' is 

stood to grind 
Then the pii (35 is with - drawi and the table moved along -uli the 

pin enter's the notch i:4 which w bring the 
crank shaft in proper position fo: the wheel 
to grind the bearing g at the other. end, 
bringing the tye shoulders of these bearings. 
at a proper distance apai'i. 
shait has additional bearings 
in the last sheet of drawing: 
ground in a similar way. 
placing the pil Secess 

If the crank 
as is indicated 
2.Éhese are also 

for instance by 
ey in the notches, 

paris d, e. etc. at 
is can be done 

i, 3, 5, and 9. 
leferring again to Figs. 9, 30, and 1i, the 

next step is to true up the 
the ends of the bearings. 
in the same machine, or if desired, the shafts 
can be taken to another inachine and either 
ground or turned up at these points. These 
operations can be performed if desired in 
the abanner set forth in our co-pending ap 
plication on a reversing device filed on even 
date here with, Serial No. 469,548. When 
these parts are titled up the eccentric blocks 
25 are applied to the ends, it will be under 
stood that all the shafts for:ling part of a 
single job, being of the Sane dimensions, 
are prepared in this Way and supplied with 

The machine is 
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the eccentric center blocks, and they are then and the gage is drawn back away from the taken one by one into the machine for the 
performance of the rest of the operations 
poil them. 
Referring now to Fig. 10, a shaft is placed 

in the machine and centered on one. pair of 
the eccentric center's for the purpose of 
gi'inding one of the pins f. as has been 
stated in the first part of this specification 
one of the objects of the invention is to do 
away with the necessity of achining the 
ceitei's of the several eccentric blocks with 
perfect accuracy and unifornity. if these 
cente's are not machined exactly uniformly, it 
will be obvious that the centers are now lost, as 
tie expression is, and consequently the shaft 
has to be gaged up again. For this purpose 
the binder 38 is loosened and the gage 48 
}}}ay be biought up to the grindig wheel 11. 
and adjusted until its left hand edge is 
flusi with the left side of the stone. Then 
Sihe shaft may be adjusted back and forth, 
the head center moving with it, until the 
gage when applied to the bearing 5 which 
has been ground will engage the left shoul 
gier thereof. This being accomplished the 
inder 38 is tightened up. it will be seen 

inoy that any difference betwee. &he original 
centers and the centers on which the shaft 
is now mounted will be compensated for ex 
actly by the adjustinent of the shaft which 
has been made, and that the gage can now 
be drawn back and the pin 65 withdraw 
from notch #1 so as to allow the table to 
iho've aiding until the pin enters notch iE2. 
The paris will then be in he position shown 
ii) iig, 10, except that the gage will not ipe 
Another way in which this result can be 

accoin plished is as foilows: After the shaft 
is centered in the eccentric center blocks the 
pin 35 can be placed in the notch #2 of the 
locating bar. The required distance from 
the left-hand shoulder of the bearing is to 
the grinding wheel can be measured in any 
ordinary way in accordance with the dimen 
sions which the shaft is to have, the shaft. 
being 219 ved slightly with the center 31 to 
bring it into proper position. Then the 
binder 38 is tightened and the parts are in 
the position shown in Fig. 10. The gage is 
the set and withdrawn so that it can be 

it will be 
it inderstood, of course, that this is the only 
operation performed with the parts in ex 
actiy the position shown in Fig. 10, but 
is a shaft like that shown oil the last sheet 
is being ground, two of the pins will be lo 
cated in this way because for example in 
iFigs. 14 and 15, two center pins are ground 
without changing the adjustment by mov 
ing the table to the points at which the pin 
(35 enters the notches 4 and 6 respectively. 
Now in order to grind the pins the gage 

bracket of course remains in fixed position 

s: 

shaft. The shaft is then turned over so that 
the other eccentric block centers, are em ployed and as has been explained above, this 
disarranges the adjustment because these 
centers are not carefully made to the same 
depth as the other centers, nor are they nec 
essarily the same on the several eccentrie 
center blocks. The gage is brought on the 
bearing b and the pin 65 is brought into 
notch iE3, the center 31 having been loosened 
and adjusted in accordance with the meas 
urement between the gage 48 and the grind 
ing wheel. Then the ping of this shaft is 
ground and those on subsequent shafts are 
located in the same way. 

3. 

The way in which the several pairs of pins 
(on the last sheet of drawings are ground will 
be understood readily from what has been 
said above, it being clear that the table lo 
cating bar will have a number of notches 
equal to the total number of pins and bear 
ings. It will be seen of course that when 
each shaft is ground and replaced by an 
other the proper shoulder on the new shaft 
has to be brought up to the gage, the center 
moving with the shaft, and that that is all 
that is necessary in order to gage each new 
shaft, the rest of the adjustments above de 

d being employed only for the first 
shaft. 

While we have illustrated and described 
a preferred embodiment of the invention, 

95 

we are aware that many modifications may 
be made therein by any person skilled in the 
art, without departing from the scope of the 
invention as expressed in the claims. There 
fore we do not wish to be limited to all the 
details of construction shown, but 
What we do claim is:- 
1. in a machine for grinding crank-shafts 

and the like, the combination of a grinding 
wheel, head and foot centers, and a gage hav ing means for receiving the bearings or pins 
of the crank shaft and registering a shoulider 
thereof by contact with the grinding wheel. 

2. In a machine of the class described, the 
combination of a grinding wheel, a support 
or bracket, and a gage mounted on said sup 
port and adjustable transversely thereon, 
said gage comprising a member having a de 
pression in the top thereof for receiving a 
bearing or pin of the crank shaft, and a 
piste above said member movable parallei 
with it for engaging the top of the bearing 
or pln, 

3. In a machine of the character described, 
the combination of a support or bracket, 2. 
transversely reciprocable gage member car 
ried thereby having a W-shaped depression 
in its upper surface for receiving a cylin 
drical part of the work to be operated upon, 
and a plate above said member movable in 
the same direction as the gage for engaging 
the top of the work. - 
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4. In a device of the character described, 
the combination of a grinding wheel, a foot 
center, a gage for positioning the work with 
respect to the grinding wheel, a head-stock, 
a yielding center mounted on he head-stock, 
a center block adapted to be fixed to the 
work and to be centered on Said center, and 
means for rotating said center block. 

5. in a machine for grinding crank shafts, 
the combination of head and foot centers, 
with a gage movable toward and from a line connecting said center's and adapted to re 
ceive the bearings and pins of a crank shaft 
when located on said line or offset there 
from, and a yielding head stock center. 

6. In a machine of the character described, 
the combination of a head stock, a rotary 
face pate thereon, a taper mounted on the 
head-stock and having a key, a hub slidably 
mounted on said taper and having a way for 
said key, a head center mounted on said hub, 
and a spring for yieldingly forcing the hub 
and head center forward. 

7. In a machine of the character de 
scribed, the combination of a head stock, a 
taper mounted on the head-stock and having 
a key, a hub slidably mounted on said taper 

30 

35 

anotion of the 

45 

50 

and having a way for said key, a head cen 
ter mounted on said hub, a spring for yield 
ingly forcing the hub and head center for 
ward, and means on said hub for fixing the 
hub with respect to the taper. 

in ointed thereon, a hub slidably inointed on 
the taper a head center on ifle hub, and 
moans on said hub for fixing the hub with 
respect to the taper to prevent longitudinal 

lead center. 
9, in a nachine of the character described, the combination. bi a head-stock, a taper 

thereof, a hub siidably not inted on the taper, 
a head center on the hub, a sotted pin pass 
ing through the hub and adapted to engage 
the taper, and means for moving said pin to 
engage the taper and hoid the hub for clamp 
ing the pin in fixed position. 

10. in a grinding inachine, the combina 
tion of a bed, a work-supporting table ad 
just able thereon, a pin mounted on the bod 
and movabie {{ward and from the table, and 
means carried by the able for receiving said 
pin, whereby the table will be fixed in a 
definite position on the bed. 

935,879 

11. In a grinding machine, the combina 
tion of a bed, a table adjustable along the 
bed, a pin supported by the bed and mov 
able toward and from the table, and an ad 
justable bar on the table having notches 
therein for receiving the end of the pin, 
whereby the table may be fixed in an ad 
justed position on the bed. 

12. in a machine of the character de 
scribed, the combination of a bed, a table 
movable along the bed and having a - 
shaped slot in the side, thereof, a plate ad 
justable along said slot and removable from 
the table and having notches therein at pre 
determined distances apart, and means Sup 
ported by said bed for engaging in said 
notches to fix the table in a definite position 
on the bed. 

13. In a machine of the character de 
scribed, the combination of a bed, a table 
movable along the bed and having a - 
shaped slot in the side thereof, a plate ad 
justable along said slot and removable from 
the table and having devices thereon at pre 
determined distances apart, and means Sup 
ported by said bed for engaging said de 
vices to fix the table in a definite position on 
the bed. 

14. In a machine of the character de 
scribed, the combination of a bed, a table 
movable along the bed, a plate adjsttable 

'n r along said table and having devices thereon 8, in a machine of the character described, 
the combination of the head-stock, a taper at predetermined distances apart, and means 

supported by said bed for engaging said de 
vices to fix the table in a definite position. 
on the bed. 

15. in a machine of the character de 
Scribed, the combination of a grinding wheel, 
a bed, a table movable along said bed, means 
for locating said table in a plurality of oper 
ative positions with relation to said bed and 
a gage carried by the table for positioning 
the work with reference to the grinding 
wheel. - 

In testimony whereof we have hereunto 
set our hands, in the presence of two sub 
scribing witnesses. 

(CHARLES 1. N ORTON. 
O-N C. SEPENCE. 
HIRAM. N. C. Ji WORTH. 

Witnesses: 
ALBERT E. FAY, 
C. FoRREST WESSON. 
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