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T AGSACHITSETTS, ASSIGNORS TO NORTON GRIN {}E’_"ERTOEQESTER,.
T ASSACHUSETTS, & CORPORATION OF MASSACHUSETTS. |
GRIT‘TDI i (- L%’Tﬁf”H'lN
QAT DTS, Specification of Lotters Tatent. Patenved o 21.}_:11@. 1%, 1010,
. Application iiled January 4, 1508. Servial Wo, 470,593,
To all wwhom 4 may coONCEr:  Fig. 4% is an end view of the same. ¥ig. o
e i‘iﬁ- i'zmw,“- that we, Cmarres H. Nor- | 154 sectional view on the line 5-—5 o1 Ig
rox, dourx (. Hrexce, and Hmax N, Cop- | 2 showing another feature. Fig. C 18 a iront
WORTH, u.{zzez s of the United ﬂtit(_‘::» all | view of a center block Lﬁu_m"ym, g, 7
11{51_:;{;;;;13 at 1) oreester, i the cmn‘t"ﬁ' 0f | 1S SDCHGILM VIeW ‘é;ﬂmuﬂ.n pmmm (}i Lhe
Aerdesier and State of hiassachusetts, ‘have | be showing a table ]oaaunm‘ uevice ’{*10 5
invented a nevw and useiul umlﬂﬂlmﬁ“z- 15 pi.fm of the same, 198, 10 and 11
chine, of which the following 15 & SDecl- | are l lagrammal ¢ views 5hmvmn the steps
Seation i taken In gr 111dmﬂ- a cranle shaft such as 18
This 1 mmmn wl 11?e capable of general | showa in It ‘ig. 2, and Figs. 12 to 17 are simi-
use, 18 narilevlarly amapted for truing and ! lar views ot a*l(}th@f shaft.
especially ﬂrmdma in large quantities,| The inve enilon is illustrated as applied to

work of *:uch s character that after it is once
.@emer@d and a pa-t of the surfaces ground,
it has to be recentered for the opemhon on
the vther parts, an nmportant case of which
is the grinding o1 ¢ra nh shaits.

Thig mvention s of u;_a?'ilm‘hw atility
when wsed In connection with 2 orinding
;.ihl'i.jll 18 .,.m'ifmﬂ a grinding whtel of &
thickness equad 7o the length cf the pins to
sund on the saaft so that there is no
mim a:.fe longitudinal aw..,mn between the
work and® mﬁmmﬂ seheel during the grind-
111&2 0‘&@?“% 011,

The principal objects of the invention are
10 pr ovide a simple and practicable con-
&1 .fr.":.f'm'imz whereby the work can be gaged up

H:I
e g j_r‘-
- . f:l_r

table m proper
.4,951{1{)1 with respeet to the orinding wheel

for grinding aniformly the several pins
and hea: rings; &ise to p. ‘ovide | Lnprovements
in features of comstruction as will 3.}:)1)@:11
nereinaifer,

some  Featlires illustrated herein are
ﬁ?_ﬂh;”ﬁ moafﬂ in our ﬁumpamen applica-
tions filed Dec. 28, 1908, Serial Nos. 409,547
a1 ,_"J‘,:,.J_}TS | -
- Reference is to be had to the sccompany-
ing drawings i which—-

Jigure 1 is u side view ol 2 g 1"1ndmg ma-
hine having a pmahcm e form of the pres-

de 918 a

of a portion ¢f the same wrtiv in

KA
section on enlarged scale Sil(}ﬁ?lﬂ% 2) Cfﬂi’ﬂ.{
shaft heid therein and in posifion J_Gf grinc-

315 5 side ele Vatlom ot the gage
fﬁh@*ﬁ'mﬂ the unaue or
. 4 15 a plan of the

table
BIME. |

to the grinding wheel so that an Jr desirad
number of shefts of the same dimensions
cail E:m ground successively without neces-
- sitating any special cave {o prepare all the |
centers ¢ like, and to provide iabiﬂ loufttmg

shait pms,

a Nead-5

' +he <hatt.

NORTON, JOHN C. SPENCE, AND HIRAM H. CUDWORTH, OF WBECEMER,’

DING

COMPANY,

a ,grmdm@' machine havnw a bed 10 and

| pmvlde—{:ﬂ with 2 ﬂ*nnamﬁ wheel 11 ada pted

m be adjusted to “and f irom the work bV an

sdjusting deviee 12.. The machine also is
Shu"ﬁ"t as having @ veversing deviez 13 and
reversing dog T4 as the invention. is ordi-
nariy M}ph{d to a machine having revers-
ing deviees but when empioyed in “the way
herwmitﬂrdascrﬂ}f;(i for grinding. the crank

in use.

A reécipr :1tmv table 15 is pmﬂdeé{ wzth
tock 16 and foot-stock 17 for hO]u-
imng the work., % he foct-steck is shown as of
s well known type hu VIDg 2
center 18. The head-stock 1s shown as pro-

vided with a rot ating gear 20 on which 1s

nounted a face plate 21 for driving the
work, ¥rom this **’*we plale prejects a bolt
29 having a Lleen 2% thereon adqpted to be
unhmped L“' nut 24 sp that the bolt ro-
hte,_: with the iaf:“ pldtﬂ The crank shaft
to be greund preferably is driven by means
of eccentric cenfer 1‘]0{'1{&5 25 each having an
opening 26 therein for receiving the end of
These blocks are rjmwded with
ardened eccentrie centers 27 set at a dis-
'{d. e trom the center of the block eqiml to
the off-set of the center. of the pins of the
crank-shaft from the axis of the bearmgs.
it is provided with sicts 25 io receiving the
bolt 22 and with a screw 29 ,L(}l 5 %temnﬂ 2

..l.n.h-ta-

Iy

split ving 80 on thé.end of the shaft to se-
curely hold the eccentric center block
thereon,

The head stock (,eﬁ%‘??r 31 1s shown as.

rwaounted on a head 82 ‘“umh 18 rect tprocable

on 2 stud 33 mounted in 2 head-stoek, this

1, £

soud pelng pmmdert with g key 34 and the
head 15111:1 R key-way 1o th‘fdl the key fit
loosely, A ‘«aOl screw 55 is also shown.
the head 22 s mounted a pin 36 Cdp’li}]e of

these reversing devices are not

foct-stoek
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85

60

85

70

75

30

90

05



1
.
o
.
b
—
-

ny, e, oD
g ' : E :ﬂ}'-:.:f :{ o

Ly

4 5l gni longitudinal motion snd naving a | is held a table loes fing bar 61 by means of
noten 37 cut out to receive tha stud.  A'his | head bolts 69 hze har 1 “J;‘OViJ_ed wWith
pin is screw-threaded at the top and pro- | devices w hich can be engaged Oy means held

vided with a bmdﬂr 38 g0 that the nin can be ' on the bed to locate the table in pIroper posi-

bre

7 moved up or down fo 1fmien the head on | tions ml grinding the severs] parts of the 7¢
the stud, W ithin an Opﬂmnn 12 the end of | erank sha¥t op other wor
the stud is a spring 39 for norm ally forcing in the present form *h* locating har is
the head and head-stock centerp outward ly | shown as provided with a4 Series oi notches
It will be underst nod, -of course, that the | 65 marked i, E?..? o snd 4 in Wig, 8 and the
1C gear 20 is _Operated in any -desived or usual ved as havi

Las naving a bracket 84 th t,t*eon on which 75

way for the purpose oi turning the centei“ 18 locat 2d a2 reciprocatory locl King pin 65.

block and the work., In order to r egister the | This 15 mh*}wl to enter any dﬂswed o1&

work: mth the grinding whee! 50 thet the | of the no fch“b 63 and is then fixed in Posi-

latter wiil gm duptoa - proper shoulder on | tion by a binder 6 so that it will hold the

15 rh@- crank shaft, a gage is cmiployed which | bed while a ce: taln ﬁ”’f‘lllfhilf.‘-" operation is go
1 i

apclmc 0¥ i'ecm*m”r the pins ox bear'ngs periorimed. J;‘E*m th~ binder 66 can be
Qf tne crank J’wae; and 18 adapled to abui | loosened and the tab'c moved along Lntil
against one of the shoulders therean 50 25 10 | the nin 65 can enter anothep one of Lhﬂ
‘r)i"mr the work up to proper position, the | notelies. ’f‘ne ta .HP 15 then fixed in positio
20 head center 31 yielding to permit this to b

L

¢ | as beiore, it being understood of course, h&t 85

done. Ifor this 131!1'_;}{ "5& the table 15 is | the bolts 6o nmrmlh hold the meatmﬂ bar
~.:}

shown as oY ""ded W
bracket {E* mmmt

50

L& gage supporting | on the table cduring all tais time, |

0oy “'H}’E& thercon and Une o1 the several wa L7 in wh 1{;}1 crank
adapied o slide 1 JdCh a1l }E{}rth andt to be | shaft such as Sh{)’ﬁ"’ﬂ 1 1o, 2 can be grmma )
25 clamped in ad Justed pos sition by _a bolt 4 ny this machine is Illui‘t*‘iiﬁu m FIR ;.mm”it‘*c- 30

or the like. "This .?u“f et is enlarged at the | ally i Higs. 9, 10 and 11, The wuwh 1oTg-

A
vop and has a passape 47 therethvon gnoin fing is. first mowmﬂ with the usual couﬂter—
sunk ceniers at ifs ends and with an ordi-

which 1s a slide 48 he!d 111 position by gibs 44
nary iathe dog and is then placed in the

constituting a Bage {wﬂhe and mwm §!
50 with means a1 1S outer end for receiving the | machine, The table is acjusted back and
forth ﬂmn the grinding wheel just clears

‘_,.r

-
[ ]

{:._T‘\

e
It

pIns or bes ?‘H‘:gﬂ: f 018 means, in the form
ShoWn In e drawings, consists of a Y- | {he
Ca ey e

78, | W w ¢ on ii"m shaft of the left of the
shaped depression e.aif: m the top of the gage right-hand bearing b as indicated in g, 9.
membez Té, will be chserved that this gage | The locating b:,.r 61 1s then sdiusted along
35 member can be moved back and forth s0 that | the table until the locating _*gj_‘:-i:tl 0D comes mto 100
it can w’*emﬂ the ﬂyimé?i.{;ﬂ parts off the | noteh 41 therein, then the loeatis g bar is
Ccrank shaitt af points between the cenlers 18 - tgh s’:erlw up on the table, 77 “{3 mamme 18
} .

. LOYS- 1
an{ﬁ 31 or at the sides of a ling connectin Fnen e‘m:f(,u 95 18 well undes
it - .
e S

sa1¢ cenjtem ine
4G Fiaw 50 mo eci 5341

rstood to grind

:r'*,!ﬁ*"'_r} } rooay Lo m;c l‘hr:- \f[ 31:{ 7y Fhia v L e ih

2 L SEARCE SN VA < oLig H s U 18I o 3_}Ma 3 18 w1

Gp ox the brackst and dr:r.mm and the table moved :ﬂmag 7.l the 105
o1 through which @ pin enters the notch $#4 which wi | bring the

26 o the plate | crank ﬂhaf_ 1N proper position for the wheal

can bﬁ ‘i(l]ais_ ed back and fori} e | to gring the béarving ¢ at “é:.fhe other end,

handle 53 therecn. It will 08 seen, there- | bringiyg the twe shoulders o thesa beas: “mﬂ‘s_

1:"‘“!"-

| I e
berar

et
-.H;"*

gt
pumai
e

o

' g

"i‘ah

=5 fore; that the gage can be moved oui and | at a proper distance aph wt. Tf the erank 119
to recetve the bb&uamg r::si‘f the cranl shatt | shaft has addiths cnnl bearings g is mdlcafed
when 16 1s ccemmm”v i:ei ed and that if | in the last shoet of (dra Wings ‘hese are also
the gage supporting Jl’ ‘:w-;: L 15 loeated in ground in g similay way. o7 instance bv

fixed position on the table, Eﬂﬁﬂﬁﬁﬁim craini- | placing the pin s steeess: ety in the notches, |

30 shafts i“&*“‘IthﬂGF“ by T eﬁn?mwe their pins | 1, 8, 5,7 and 9. | 115
mcated I the same position with respect o steferving again to Higs. 9, 10, and 11, the
the grmucu‘m vnhu 11 50 that ey will be | next step 38 to true up the varis @, ¢ ete. at
unitormly eround ' the ends of the 3*)&511“&3’;@3. his can be done

Upon f“fmdm ‘a’;f._% crank shaft in the | in the same machin ¢, or 11 desirved, the shafts

53 manner set i{}};“i he ereln, it will be ssen that | can be taken fo anothe: ' machine and either 120
although it is mmz fzb.ii to adjust the table | ground or turned up at these “*omm Lhese
back and forth atter 2 pm or h-&az‘m&g has OD**I‘%’E’IOT‘S ¢an bﬂ performed if desired in
veen finished to ,;u;m*r the work inte posi- | the mannoer set forth in our co- *aﬂndmﬂ' an-
tion for grinding the next one, the poiats | plication O a reversing device n]ﬂd on even

59 at which the ml{, wiil be fixed f for grinding date herewith, Serial rw:. 469,648, When 125

the different pins 2 nd bearings are invari- | these parts are tr md up the

L

eccentric blocks
avle for a job of crank shafis of the same | 23 are applied to the ends, Tt wiil be under-

dimensions. In order o talre advantage of stoed ynaf il the sh&i‘ts forming

> yart ot a
. . L _ :ﬂ }.
this fact, the table e preferably is provided | sin gle job, being of the same (ilmensions,
5 with & T-sha; ped s slot 60 on the side, by which | are i}fﬁ;&ﬂf&d in this ray and supplied with 130
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used for the subseguent shafts.

- 85 enters the notches 4
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£45 878

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. |
Eeferring now to [ig. 10, a shaft is placed
1 the machine and centered on one.pair of
the eccentric centers for the purpose of
ginnding one of the pins . 4s has been
stated 1n the first part of this specification
oune ot the objects of the invention is to do

away with the necessity of machining the

W i ¥ h

centers ol the several eccentric blocks
pertect accuracy and uniformity. If these
centers ale not machined exactly uniforrly, it
711l be obvious that the centers are now lost, a3
the expression 18, and consequently the shaft
15 to be gaged up again.  For this purpose
mder 38 is loosened and the gage 48
may ne brought up to the grinding wheel 11
and adjusted until s left hand edge is
flush with the left side of the stone. Then
e shait may be adjusted back and forth,
pead center moving with i, untii the

e when applied to the bearing & which
nas been ground will engage the left shoul-
ader thereof., This being accomplished the
binder 38 is tightened up. It will be seen
now that any difference between the original

centers and.the centers on which the shaft

15 now mounted will be compensated for ex-

actly by the adjustinent of the shaft which
NGW

has been made, and that the gage

be drawn back and the pin 45 withdrawn

et X}

--r."'l-'} ¥ . r ) 4 - . "q ) "-L "r.- - -11.-*“. "
from noteh FF1 so as to allow the table to
-y | TFEw - b - - . qr-“-- iy : “it‘ .a. -l .."‘.1 1*', ' 3
Move aiong until the pin enters notch #2.
P :

x

ihe pavis will then be in the vosition shown

¥ig, 10, except
in position. S
Lnother way 1n which this result can be
accomplished is as follows: After the shaft
15 centered in the eccentric center blocks the
locating bar. The required distance from
the left-hand shoulder of the bearing & to
the grinding wheel can be measured in any
ordinary way in accordance with the dimen-
siong which the shaft is to have, the shaft

':if_
pin 05 can be placed in the noteh #2 of the |

being moved slightly svith the center 81 io |

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
operztion performed with the parts in

actiyv the position showa in Fig. 10, but

1f a shatt like that shown on the last sheet

15 being ground, two of the pins will be lo-

catedd 1n this, way because for example in

if1gs. 14 and 15, two center pins are ground

1t changing the adjustment by mov-

tavle to the points at which the pin
and 6 respectively.

ow in order to grind the pins the £a0e

-
1

“o bracket of course remains in fixed position

tnat the gage will not be

¢
.
X

3 ——aaom . sy

=

and the gage is drawn back away from the.

1

shaft. The shaft is then turned

- the other eccentric block centers are em-

ing wheel.

A

ployed and as has been explained above, this

disarranges the adjustment because these
centers are not carefully made to the same

over s¢ tnat

depth as the other centers, nor are they nec- -

essarlly the same on the several eccentrie
center blocks. The gage is brought on the
pearing 6 and the pin 65 is brought into
noteh #3, the center 31 having been loosened
ancd adjusted in accordance with the meas-
urement between the gage 48 and the grind-
1hen the pin ¢ of this shaft is
ground and those on subsequent shafis are
located 1n the same way.

&0

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
sa1d 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 1s necessary in order to gage each nesw
shait, the rest of .the adjustments above de-
scribed being employed only for the first
shaft, | | ' ;

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

8b

we are ‘aware that many modifications may -

be made therein by any person skilled in the
art without departing from the scope of the
mvention as expressed in the claims. There-
tore we do not wish to be limited to all the

T sy

-details of construction shown, but '

What we do elaim is:—
1. In a machine for grinding crank-shafis
aiid 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 thé grinding wheel.

116

2. In a machine of the class described, the

combination of a grinding wheel, 2 support

or bracket, and a gage mounted on said sup-
port and adjustable transversely thereon,
sald gage comprising a merber having a de-

pression i the top thereof for receiving a

tearing or pin of the crank shaft, and a
plate above said member movable parallel
with it for engaging the top of the earing
or PIN.. - S .

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
In its upper surface for receiving a evlin-

‘drical part of the work to be operated upon,

and 2 plate above said member movable in

the same direction as the gage for engaging

the top of the work.

112

120

1390
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4, In a device of the character described,

- the combination of a grinding wheel, a foot

L

L0

15

20

center, 2 gage ror positioning the work with

respect to the grinding wheel, a head-stock,
a yielding center mounted on the head-stock,

2 center biocit 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 pffset there-

irom, and a yielding head stock center.

6. In a machine of the character described,
the combination of a head stock, a rotary
race prate thereon, a taper mounted on the

head-stock and having a key, a hub slidably .
mounted on said taper and having a way for

5310 fey, a head center mounted on said hub,
and a spring for yieldingly forcing the hub

and head center forward. | |
7. In 2 machine of the character  de-

seribed, the combination of a head stock, a

taper mounted on the head-stoek and having

- & key, a hub slidably mounted on said taper

30

o3
S Y

TN
oy

¥
'.?
-

and having a way
ter mounted on said hub, a spring for yield-
ingly forcing the hub and head center for-

ward, and means on said hub for fizing the

hub with respeet to the taper.
8, in 2 machine of the character described,

mounted thereon, a hub slidably moeonted on
the taper a head centsr on ihe hub, and

~moeans on saig hub for fixing the hub with

respect to the taper to prevent longitudinal
notion of the nead center. /
T N T SRR N X TN
-9, In a machine of the character deseribed,
the combination  0ija ‘head-stock, a taper
thereon, a hub shdabi;)r mounted on the taper,
a head center on the hub, 2 slotted pin pass-

‘g through the hub and adapted to engage

the taper, and means for moving said pmn to
engage the taper and hold the hub for clamp-
mmg the pin in fxed position.

100 In a grinding machine, the combing-
Lion ot a bed, a work-supporting table ad-
justable thereon, a pin mounted on the bed
and movabie toward and from the table, and
means carried 0y the fable for receiving said

for said key, a head cen-

a
mml. ——— oy - —mmw.n

—_ ——_ e -

pin, whereby the table will be fixed in a |

aefinite position on the bed..

¥ ' | SRR

11, In a grinding machine, the combina-
tion-of a bed, a table adjustable along the
ved, 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-
seribed, 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 & 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 T-
shaped slot in the side thereot, a plate ad-

justable along said slot and removable from

the table and having devices thereon at pre-
determined distances apari, and means sup-
ported by sald bed for engaging said de-
vices to fix the table in a definite position on
the bed. .

i4. In a machine of the character de-
scribed, the combination of

movable along the hed, 2 plate adjsutable

along said table and having devices thereon
mac ne - at predetermined distances
- the combination of the head-stock, a taper |

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 hanas, in the presence of two sub-
scribing witnesses. | |

CHARLES H. NORTON.
JOHN C, SPENCE.
HIRAM N, CUODWORTH.
Witnesses:
ArnpeErt E. Fay,
. ¥orrest Wrssosr.

2 bed, 2 table
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