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NORTCN, JOHN C. SFENCE, AND HinaA¥ N QUDWORTH, OF WORCESTER,
TSETTS, ASSIGNORS TO NORTON GRINDING COMPANY, OF WORCESTER,
USETTS, A CORFPORATION OF MASSACHUSETTS.

GRINDING-MACHINE

. Application filed Fanuary £,

L may conceris )
that we, Cuarcis H. Nor-

Spexce, and {on-

zers of the United States, all

5 Forcester, in the county of
wesler and State of Alassachusetts, have

conted a pew and usefnl Grinding-Ma-
which the following is a speci-

16 This invention while capable of general

use, is paritevlarly adapted for truing and
especially grinding, in large quantities,
work of such a character that after it is once
centered and a part of the surfaces ground,

15 it has to be recentered for the operation on
the vther parts, an Important case of which
is the grinding of erank shafts.

ie invention i of particular utility

when used in connection with a grinding

3 longitudinal motion between the
work andgrinding heel during the grind-
ing operation. ‘ .
"The principal objects of the invention are
to provide a simple and practicable con-
struction whereby the work can be gaged up
to the grinding wheel so that any desired
number of shafts of the same dimensions
can be ground successively without neces-
sitating gny special care Lo prepare all the
centers alike, and to provide a {able-locating
- device which will locate the table in proper
position with respect to the grinding wheel
grinding uniformly the several pins
lLearings; alse fo provide improvements
tures of comstruction as will appear
after, :
featires illustrated herein are
broadly in our companion applica-
Dec. 28, 1908, HBerial Nos. 468,547
o .

o
<

2
icr

ha
2

¢

is to be bad to the seccompany-
o5 in which—
is a side view of a grinding ma-
chine having a practicakle form of the pres-
ent invention applied therets. Fig 2 is a
ol portion of the same partly in
enlarged scaie showing a crank
1 therein and in position Tor grind-
side elevation of the gage
showing the carriage or table

i a plan of the same,

Specification of Letters Patent.

Serial Mo,

1908.
I v of the same.
is-a sectional view on the line 55 of Iig.

2 showing anothey feature. Fig. € isa front

1¢ Tio. B
g, ig.

view of a centér block employed. Fig: 7
is a sectional view through a portion of ihe

bed showing a table Jocating device. Iig. 8
is & plan of the same, Figs. 9, 10 and 1l
dizgrammatic views showing the steps
taken in grinding s crank shaft such as is
shown in Fig. 2, and Figs. 12 to 17 are simi-
lar views of another shaft. :

—
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85

The invention is illustrated as applied to -

a grinding machine having a bed 10 and
provided with a grinding wheel 11 adapted
te be adjusted to and from the work by an
adjusting device 12.. The machine also is
shown as having a veversing deviee 13 and
reversing dogs 14 as the iavention is ordi-
narily applied to a machine having revers-
ing devices but when employed in the way
hereinafter described for grinding the crank

n

.shaft pins, these reversing devices are not

in use.

A reciproeating table 13 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 a fort-stock
center 18. The head-stock is shown as pro-
vided with a votating gear 20 on which is
mounted a face plate 21 for driving the
work., ¥From this face plale prejects a bolt
22 having = sleeve 23 thereon adapted to be
tightened by a nut 24 so that the bolt ro-
tates 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
the <haft. These blocks are provided with

[

wardened eccentric centers 27 set at a dis-
tance from the center of the block equal to

th

center. of the pins of the
ank-shaft from the axis of the bearings.
It is provided with sicts 25 for receiving the
bolt 22 and with a screw 20 for fastening a
split ring 80 on thé.end of the shafi o se-
curely hold the cccenfric center
thereon,
The head
mounted on a head 82 which is recipfocable
en 2 stud 38 mounted in 2 head-stock, this
stud being provided with g key 34 and the
head with a key-way in which the key fits
loosely. A stop serew 55 is also shown. In
the head 22 is mounted a pin 36 capable of

e off-set of the

block

stock cefitér 81 is shown as.-
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a slight Iengitudinal moiwn snd
nowh 37 cut out to receive the
pin is screw-thr n*med at the t

vided with a binder 38 so m‘u the ;

7

¢ hefd a table locati tng bar 81 by means of
stud. This . Lew bolts 62, - This bar is u‘ovided with
p and pro- | devices which can be engaged by means held
i can be | on the bed to locate the table in proper posi-
moved up or down tfo Lloﬂiez n head on | tions for grinding the sévera] parts of the ¢
the stud., W ithin an op ning in the end of | cranlk shal or other work, :
the stud is a spring 89 for norm:xliy forcing In the present form the loc:
the head and head stock cenger cutwardly, shown as pr owded with
It will be underst ood,-of course, that the | 63 wrked 1, ..Z, S and 4 in Fig. 8 and the
gear 20 is _oper ated in m; _cm‘ed or usual bed as having a'l 1"‘L1xet 84 ¢ Iwreon on Whlch 75
way for the pumose ai turning the center | is loc ated a veeiprocatory locking pin 63.
block and the work, In order to egister the | This nin is. Qdaa)""l to entey any dﬂsn"ed one
work: with the nx'mﬂml“ whee! so that the of the nofch"b ©3 and is then fixed in posi-
Iatter will grind up to a proper shoulder on | tion ‘“y a binder 66 so that it MH hold the
15 (he crank sh:m 8 gage 15 emiployed which | bed wh i%e : Gperation 1s go
apablc of receiving the pins or be"vmos perforined n th~ binder 66 can be
of the erank s] 21‘“{ and i ada nted to ““l " lovsened and the tab'. moved along Lntll
gm win 65 can enter another one of the

against one of ¢ e shoulders thereon =0 2 510 )
‘m'mv the Wozl up o proper )osumn hg wtel hes, ’fne table is then fixed in nosition
L 1 N .
e | as before, it being understood of _course, that gs

- ,\.

P rg

14

ating har is
a series oi notches

(631

et
[

et

-x:

290 he ad center 31 yieldin g to i)ef'lmt this to b
done. For this pw

rpose, the table 15 is | the bolts 69 nomvallv hold the locating baz
shown as provided with & gage supporting | on the fable during all this time, i
bricket 45 mmmt od on ways the reon and Une of the several Ways in wh ]dW a crank

~

adapted to slide back and forth and to be shaft such as shown in Iig. 2 can be ground
25 clamped in ad]usted po sition by a bolt 46 by this Mmachine is zlluﬂt"aiﬂu diagrs mlm‘lt’c- 30
or the like. This bracket is enls n.ru“d at the |'ally in Figs. 9, 10 and 11. The ro ough forg-
top and has a pus l‘é:)e 47 thereth rough in | ing is. first movmu: with the nsoal countet‘-
which is a slide 43 held in pnsmon by gibs 44 | sunk centers at its ends and’ with an ordi-
constituting 2 gage _aunhez? fmu m*r\wub(i nary lathe dog and is then pnced in the
3¢ with means at ifs outer end £ 1 machine. "he table is adjusted back and o
pins or oem-wgq TDL o ezm.:, in the forth aznn the frrmmm eel Juwt ‘clears
shown in the drav the web « e left of the
shaped {1@3%50011 E right-hand | icated in Fig. 9,
member, Tt will be ob
35 -member can be move&
it can w“':te the ctviir\dri
crank shaft at points
zm(z 31 or at the sides

(&)

h(‘ loea 17*16 fz} (i 1s an*"" djusted alonr“
the ¢ Ui@ lmul n:i loeati i 65 comes mto 100

o
5o

o
R
o

".ln" b JS
The machine is

; is stood to grind
seid centers. The gage i 'H hen ffm pin 65 is with-

40 plate 50 wiounted on top o e table moved along 1 .l the 105
Ilavmg longit ud nzl slots pin enters i:he notch #4 which w''l bring the

project scxev's 2 or mai i*'
can be adjust ed bac
handle 53 therecon.

te | crank ha‘Ft In proper p(umo‘z for the wheel
) to -umu the hcmmn ¢ at the other. end, )
e seen, there- | bri ngiyg ahn twe shoul ders 0? these bearmf‘fs o

iv -

%5 fore; that the gage can be moved out afd in | at a propey dvsra.ﬁ_ce ap: If the crank 110
to receive the b»auﬁws of the cvank shaft | shaft has o wdditi is indicated
when it is "cce«lf?’m'}” centered nd that if | in the Ltsc sheet of dravwi: &9 ihese are also
the gage sup:,:mivn,s* JI"H’E\'CL is lecated in | ground in a similar way £0r instance bv

- fixed position on the tal }@ 1CCess erank- ,)h‘umg the pin sue cess- eiy in the notches,

30 . S R ‘

shafts nmztwner‘ by it ¢
Jocated n the same

3

7 and 9.

&
ring again {o Figs,

T 3 455
the pwucavc vfmu nexi step is ¢ ‘rue up the o
u'morﬂﬂ/ ground the enc is of the Hearings. s can be done
Upon Prmdum in the same machine, or if desived, the sha fts

5 manner set mmx ? can be i aken to another mact
although it is des ndjus ® table | ground or turned up at these points. These
back and forth after o pin or bearmg has | operations can bc performed if desived in

been finished o er;': the work inte posi- | the manner set forth in our co- pending ap-
tlon fm grinding the next one , the points phcahou on a reversing device nlnd on even -
69 at which the & olc will be ﬁ':ed for grinding | date herewith , Serial No. 469,548, IVhen 125
me diffevent pins and bearings are invart. | theso parte are trned up, the eccentrie blocks
able for a job of crank shatf(s uf the same | 25 are applied to the ends. Tt will be under-
dimensicns. Tn order to {ake advantage of Qtocd that all the shafts forming g part of a

this fact, the table preferably is p"cwmd f)f the siine lmensmns,
is way and supplied with 130

ne and either 120

24

n

L3
o

85 with o 7 ~bhamca slot 60 on the side, by which
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.used for the subseguent shafts,
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the eccentric center blocks, and they are then
taken one by one into the machine for the
performance of the rest of the operations
upon them. '

Referring now to Fig. 10, a shaft is placed
in the machine and centered on one.pair of
the eccentric centers for the purpose of
grinding 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 machining the
centers of the several eccentric blocks with
pertect zccuracy and uniformity.  If these
centers are not machined exactly uniforraly, i
will be obvious that the centers ave naw lost, as
the expression iz, and conseguently the shaft
has to be gaged up again. For this purpose
the binder 38 is loosened 2nd the gage 48
may be brought up to the grinding wheel 11
and adjusted until iis lefy hand edge is
Hush with the left side of the stone. Then
ihe shaft may be adjusted back and forth,
o head center moving with it, until the
when applied to the bearing § which
has been ground will engage the left shoul-
der thereof. This being accomplished the
Linder 38 is tightened np. & will be seen
now that any difference betweer the original
centers and . .the centers on which the shaf
1s now mounted will be compensated for ex-

actly by the adjustment of the shaff which

has been made, and that the gage can now
be drawn back and the pin 65 withdrawn
m noteh #1 se as to allew the tab
ve along until the pin enters notch :
¢ parts will then be in the position shown
i > gage will not be
osiflon. . .

Another way in which ¢his résult can be
accomplished is as follows: After the shaft
is centered in the eccentric center blocks the
pin 85 can be placed in the noteh #2 of the
locating bar. The required distance from
the lefi-hand shoulder of the bearing & to
the grinding wheel can be measured in any
erdinary way in accordance with the dimen-
sions which the shaft is to have, the shaft

being moved slightly with the center 81 to

bring it into proper position. Then the
binder .38 is tightened and the parts are in
the positien shown in Fig. 10. The gage is
then set and withdrawn se that it can be
It will be
understood, of course, that this is the only
operation performed with the parts in ex-
actly the position shown in Fig. 10, but
if & shaft like that shown on the last sheet
is being ground, two of the pins will be lo-
cated in this, way because for example in
Figs. 14 and 15, two center pins are ground
without changing the adjustment by mov-
ing the table to the points at which the pin
05 enters the notches 4 and 6 respectively.

Now in order to grind the pins the gage
bracket of course remains in fixed position

Fori

8

and the gage is drawn back away from the.

shaft: The shaft is then turned over s 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
noteh #38, the center 31 having been loosened
and adjusted in accordance with the meas-
urement between the gage 48 and the grind-
ing wheel. Tlhex the pin ¢ of this shaft is
ground and those on subsequent shafis are
located in the same way.

A

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
cach 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 adjistments above de-
s}cri;oed being employed only for the first
shaft. ~ '

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

85

>

80

85

ve are aware that many modifications may -

be made therein by any person skilled in the 3

art without departing from the scope of the
inventien 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 erank shaft and registering a shouider
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 »
plate above said member movable parallel
with it for engaging the top of the earing
or pin.. : ‘

3. In a machine of the character deseribed,
the combination of a support or bracket, »

transversely reciprocable gage member car-

ried thereby having a V-shaped depression 1

in its upper surface for receiving a eylin-
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. C

105

116,

118
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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 bz 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 centers and adapted to re-

ceive the bearings and pins of a crank shaft |

when located on sdid line or nffset there-
from, and a yielding head stock center.

8. In a machine of the character described, |

the combination of a head stock, a rotary
face plate 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-stoek and having
- a key, 2 hub slidably mounted on said taper
and having 2 way for said
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 respeet to the taper.
- 8. In 2 machine of the character described,
the combination of the head-stock, a taper
mounted- thereon, a hub slidably mounnted on
the taper a head centor on {He hub, and
moeans on said hub for fixing the hub with
respect fo the taper {o prevent longitudinal
motion of the head center. :
9. In a machine of the character described,
the combination f)i"lt a ‘head-stock, a taper
thereon, a hub slidably mounted on the taper,
a head center on the fmb, & slotted pin pass-
ing through the hub and adapted to engage
the taper, and means for moving said pin o
engage the taper and hold the hub for clamp-
ing the pin in fixed position.
10, In a grinding machine, the
tion of a ;

Yol
peay a

work-supporting table ad-

justable thereon, a pin mounted on the bed

2

and movable toward and from the table, and
means carvied by the fable for receiving said

pin, whercehby the table will be fixed in a -

definite position on the bed..

key, a head cen- |

combina-

3 . B4G,H79

11, In a grinding machine, the combina- 55

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
thercin 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 T-
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-

perted by said bed for engaging in said
notches to fix the table in o definite position
on the bed. X .

13. In 2 machine of the character de-
scribed, the combination of a bed, a table
movable along the bed and having a T-
shaped slot in the side thereot, a plate ad-
justable along said slot and removable from
the table and having devices thercon 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-
seribed, the combination of a hed, a table
movable along the hed, a plate adjsutable
along said table and having devices thereon
at predetermined distances apart, and means
supported by said bed for engaging said de-
vices to fix the table in & 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 2 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 H. NORTON.
JOHN ¢ SPENCE.
HIRAM N. CUDWORTH.
Witnesses:
Arperr E. Favy,
C. Forrzst Wrssoxn.



