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S grmdmg p051t10n S
- 'Figure 6is.a. section through the eperetmg;’_
meehamsm for the wheel truing fixture,
Flgure '7 a pla,n mew of the Wheel trulng ﬁx-i-

o o

BRI end rotating mechanism partly in section,
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| GRINDING MACHINE | |
Ames P Stemer Waynesbere, Pa assrgner tu R

“Landis Tool Company, Waynesbere, Pa, a cor- R S A e
peratlen ef Pennsylvania, : . e

| Applleatren December ?2 wzu

10 Clelme

ThlS mventmn reletes to grmdmg meehmee,;
end particularly to maehmes for grmdmg a face -

Althouehf
not 11m1ted to such use, it s pertreulerly de~

and hubof a gear at’ the seme time.

s1gned for use m grmdmg the hub a*rd fece of a,
bevel gear. :

~An ebJect of the 1nvent10n is to prevlde a me—
ehme in which the feee and hub of a gear may

pe-ground at the same ‘time end Wlth a smgle_.

abrasive wheel.

performmg work of this character in which the

“hub of a gear. whmh ma,y be meved to chess e
Wheel mtheut traversing the work ‘carriage.-

~Further objects ‘and edventeges Wﬂl beceme'
O a,ppe,rent as the deserlptien proceeds S
| Referrmg to - the -accompanying dla.wmﬂ'e -
“which are me.de a part hereof and on which &
51m11er ref erenee che,reefers 1nd1eate elmller -

perts |
Flgure 1 1s a, front elevetlen of my mechme

~ . Figure'2 is a partial end view showing meens-*
S for eper etmg the grlndmg Wheel feed meeh-.
' - anism,. -

g0

Flgure 4'is a plan. wew ef the WOI‘k suppertme'

Flgure 5-is-an enlerged view of portions of the

head stock ‘and feot steck showmg them 11:11.

t’ure, 'Z '

Flgure 8 a- detell vlew shewmg the grmdrng--

L wheel in p051t10n te grmd the hub end feee of e-
o geer and |

o 'i‘,;--;-_e

ﬂxture

~In: the drewmgs I"1g 1 numera,l 10 mdlcetes__,

:' the bed of a grinding machme having a work
SR eerrlage 11 shdebly mounted in guideways there-

T step screws 62’'and 63’.

i eerrlage 11is a- depend.lng bracket: 47 carrying
LS an ed;lustable screw 48 a.dapted to strrke against
~~ an indicator 49 mounted in'a bracket 50 on the
bed of the machme The mdlea.tor 15 graduated.

~on.” Each end of the bed is prewded with brack-
ets 62" end 63 in which are threaded edsusteble :
On one end of the work

-__before the grinding wheel.
| - g | - justed to- pO‘Sithl‘l the indicator 49 at: the Zero
A further ebJeet is to p1 ov:Lde a meehme fer |
- Tectly before the ermdmg Wheel
o ~whole cycle of: operatlons mey be contrelled by'_”
- _a single. control. mechanism. |
‘A still further object is to prov1de % Wheeli
- dressing means for a. grinding wheel of the ehm-.f
| - acter requlred for. grmdmg both the face ‘and"

13 and 14.

o Flgure 3 is'a seetlenel elevetmn of the foet-
R stock control valve,- o )
RS '-spmdle

-riage 11.
tegral with: the head stock 13 but need not nec-
" essarily be so constructed.  The tail stock 14 has
‘3 curved portion 135 whreh carries a Spmdle 101
.- rotatably mounted in ball bearings therein. The
,.,-.pmdle has a splmed end upon which- the gear - .-

- is ple,eed and keyed ege1n==t reta,tron on:the
“A bracket 102 is mounted on the slide =
- base’ 134. This bracket carries a removable ring~

- © 138 Wlueh fits around the spindle 101,
F1gure 9 en end elevetren of the trumg-'

-spi ndle. .

--eete the p051t1011 of the carriage.

In order to secure ‘accurate: werk the Worl-:_--;*f.‘ S
~carriage must be- peeltloned accurately in rela-

tion to the’ glmdmﬂ' WhEEI

PTENT OFFICE .

(01 51-.105) oo o

-ee thet the elxﬂ'hteut m.ovement ef the cmnege B
il after the ‘screw 48 engeges Wlth 1t wrll md1.- e e

0
In order to accom-
:“pheh this, the stop SCrew 63" is ed;ustehle to po~ =

sition  the - Werk eelrrege 11 in- exeet position

The screw 48 is ad-

jmerk when the work

carriage is in eorreet pesrtlon

in any sultehle way as by screws 317,

85 ..
‘carriage is ‘positioned cor- - -
“The adjusting =~ ¢
serew 637 determines the position of the work :
carriage for eeeureey but the indicator is an ad-
ditional means for mdlcatmg when - the - werl-:
‘Mounted on the
work ‘carriage 11 are head stock and tail stock =
The head stoek 13- has mounted .
| -_'---thereon a, epmdle 103 whleh spmdle is rotatably
__meunted in beermgs 104 and 105 on the head
- stock. The heed etoek epmdle 103 “may be -
'rh wen bg meeps of a'motor:-15 drwmg threugh'_
‘pinion- 16, a- chain 65 and . a pmmn 17. -The -
epmdle 103 'has - meunted thereen a sulteble o
- f'j'_-chuek support 107 to which is secured g chuck
30°. The chuck may be secured to the support =
- For. the}-. R
'pertleuler work for ‘which the meehme is de-
‘signed this chuck has balls 137 which fit be-. =
‘tween the teeth of the bevel gear on the work'133 g5 = ==
- in order to hold. the work 1o rotate with the L
“The-tail stock 14 is mounted to: shde N
ooon & shde base 134 mounted on the work car- -

‘As shown,. the slide base is'made in-

u o oa g,

%

As the o 'T"_:
tail stock is withdrawn the work strikes: agemst:ﬂ T
the brueket and is thereby remeved from the

'.spmdle i

The foot stock 14 is ‘moved into and
“out of grinding position by ‘means of a fluid mo- =

~ tor which consists of a cylinder 139 ha,vmg 4 pis= o g

ton 97 ree1proeeb1y mm,.nted therein. A piston

rod- 96 is secured at 98- to the - foet stock " 14.
The eylmder 139 is pI'DVldEd with fluid inlet and
~ outlet ports 99 and 100 to ‘Whlf‘h ﬂuld eondultsr“ L
_:19 and 18 are attached. o

?surfaees on the Werk whleh surfe,ees a,re in d1f—

Slnee the machine is: desrgned to grmd two* S

110
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the end of the base of the machine.
34’ secured on the link 35 has a spring 34 p051— |

arm of which is attached ancther link 39.

- -~ end to another short arm on a she

ferent planes, it is necessary to position the
chuck with its axis oblique with respect to the
direction of travel of the work carriage.

Motive fluid to and from the cylinder 139 is

controlled by means of a valve 20 shown in de-

tail in Fig. 3. This consists of a valve casing
having inlef port 21’ for pressure fluid from the
fluid line 21 in commamcatwn with the dis-
charge line 24 of a pump 53. The valve cham-~
ber has an exhaust port 60. Ports 18’ and 19’
are connected to fluid conduits 18 and 19 for de-

livering and exhausting fluid to and from cyl-

inder 139. A valve stem 20’ is connected by
means of a chain 28 to an arm 29 on a shaft 39.
oecured to the shaft 30 is a foot pedal 31 by

means of which the arm 29 is rocked to operate -

valve stem 20’ in one direction. A spring 160
surrounding the stem 28’ acting against a pis-

ton on the stem returns the valve stem in the
other direction to move the stem to deliver fluid

to the cylinder 136 so as to move the tail stock

to working positiocn. The shaft 30 is secured in

bearings in brackets 64 secured to thﬂ bed of the
grinding machine.

As shown in Figs. 4 and 5 an abla,swe wheel
91 has its peripvhery cut to nrowde grinding sur-
faces 163 and 164 at substantially right angles
to each other, which will grind the hub and rear
face of the gear 133 sc that these surfaces will
be -at substantially right angles to each other.
The anglie of the grinding surfsces on the pe-
riphery of the grinding wheel obviously could be
other than right angles, so as to grind the face
of the gear to provide any desired angle be-
tween such face and the hub of the gear.

The grinding wheel 91 is mounted upon a base

12 which base is moved into and out of grind-

ing position by means of a fluid motor similar
to the one which operates the tail stock. Tt
consists of a piston operating in a cylinder 27.
The piston has a piston rod secured to the de-
pending arm-168 on the wheel base. The cyl-
Inder has fluid ports at opposite sides of the
piston. The admission and discharge of mo-
tive fluid. to the cylinder 27 is controlled by a
valve similar in all respects to th&t shown. in
Fig. 3.

The valve Whlch centrols the motor whic
operates the wheel base feed 12 is operated by
means of the foot pedal 31 and the following
connections: The shaft 30 has on its outer end

a rock arm 32 to which is attached a link 35.

The. link 35 moves in a guide bracket 33 on
A collar

tioned between it and the bracket 33. The
purpose of this spring is to move the foot ped&l
31 to elevated position, as shown in Fig. 2. The
link 35 1s connected to one arm of a bell crank
lever 73 to the other arm of which is connected
another link 37. This latter link is connected
to one arm of a bell crank 38 to the other
'Ihis
latter link is connected to an arm 40 on 3
shaft 40’ which passes into the base of the
machine.
is atftached a short arm to which is attached
a link 42. This link is connected at its other
41’. This
shaft, in turn, has another long arm 52 secured
on its other end. The upper end of this long
arm 52 is Secured to a valve stem 43’ similar
In all respects to the valve stem 20’ shown in
Fig. 3 which valve stem operates the valve 20.

The valve stem operated by t_h,e, arm 52 con-

tion of the motor

To the other end of thls shaft 40"

a head stock and a tail stock,

1,937,726

trols admission of fluid to the motor which
moves the wheel base into and out of grinding
position. The use of the system of links and
levers just described is made necessary with
some machines such as this since it is incon-
venient to place the valve stem in an easily
accessible position. Where possible the valve
stem may be operated directly by the link 39.

A short shaft 44 is fixed to the rear of the
base 10 of the machine and has secured thereon
a wedge-shaped block 45. The rear of the wheel
base has a limit switch 46 secured thereon, which
switch is operated by a roller 48’. The cam

~surface on the block 45 strikes the roller 48’

as the. wheel base 12 is moved into erinding
position. The limit switch 46 controls opera-
15 which drives the work.
The object of the structure just defined is to
start rotation of the work as soon as the grind-
ing wheel is brought to grinding position.

AL B8 and 59 is shown a wheel dressing device
which may be secured to the hed of the ma-
chine by a screw which is operated by a hand
lever 109. The wheel dressing device forms no
part of the 1 present invention and therefore will
not be descnoﬂd further in detail. |

The work carriage 11 may be manually oper-
ated by means of a hand wheel 57, pinions 56,
5o and-a rack 54 secured to the under side of
the carriage.

it will be obvious to .those ukllled in the art
that various changes may be made in my de-
vice without departing from the spirit of the
invention, and I therefore, do not limit myself
to what is shown in the drawings and described
in the specification, but only as set for th in the
appended claims.

Having thus fully dﬁscmbed my sald inven-
ticn, what I claim as new and desire to secure
by. Letters Patent, is: |
- 1. A grinding machine for grinding the hub
and a face of a gear comprising a base, a grind-
ing wheel carriage on said bhase and movable
into and out of grinding position, a grinding
wheel on said carriage, a f L'lld motor for moving
sald grinding wheel carriage into and out of
grinding position, a work ca,n iage, a head stock
rotatably mounted upon said work carriage, a
tail stock base mounted upon said work car-
riage, a tail stock slidably mounted in said tail

stock base, a motor for moving said- tail stock

into work engaging position and g common con-
trol for both of said ﬂmd motors substantlally
as set forth.

2. A machme for g*rmdmg the hub a,nd ad-

| Jacent face of g gear comprising means for sup-

porting the gear in an angular position before
2 grinding wheel, hydraulic means for moving
& grinding wheel into and out of erinding posi-
th"’l hydraulic means for moving the work SUD-

porting means into and out of operative posi-
tion, the said means for moving the grinding
wheel out of grinding position operating slightly

In-advance of the means for moving the work
supporting means out of grinding position and
a cemmon control for the last two named means,
substantially as set forth.

3. A grinding machine compusmg a base, g
work support; a wheel support, means for mov-
Ing the wheel support toward the work sup-
port, the work support having mounted thereon
and manually
controlied fluid means for moving the work
support to grinding position and for moving
the tail stock mto operatwe position, and means
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"-1}951.1:&11 stock, means for rotating the head stock,

.- grmdmg ‘wheel - is
20

- face cut on two planes, means for moving. the-':;
~grinding wheel into and out of operative po-

. sition, and means for moving the work support
' ;-mtc: and out of Work erinding pomtlon and a -

.30

 ried by said work carriage, the said. work sup-f*- "

porting. means comprising a head stock and a means fo'f' moving the work supporting means

common cozntml for said two last named means

| ‘substantially as set forth.

6. A machme for grmdmg the hub and an,

- ﬁ*-_}__'&d]ac,en*' face of a beveled gear comprising a

. chuck on . the work support having its - axis

',.fé*i'::':.f_f{.',-"-_gobhque with respect to the axis of rotation of
- the grinding wheel, the. grinding ‘wheel- having

U ts peripheral grinding surface cut cn two planes

- _,._;:f;d-?_sub tantmlly at right- a,ngles to each other for
-7 grinding the hub and the: face. of the gear

~ simultaneously, a bracket mounted on the base,
“a work. spindle mounted on the work support
and extending through the said bracket, the said
~‘bracket ‘serving to remove the work ~from the

65

1 937 726

-,for accumtely Iocatlng 1t in such pomtlon and
"~ an auxiliary means including a stop and a gauge :
...~ for determining when the carriage is in accu-

rate working position, substantlally as set forth.
‘4. A grinding wheel comprising a basg, a work '

| -',-ca,ruage slidably mounted on said base, a grind-
- ing weel base slidably mounted on sa,ld grmd—-

*ing machine base, work supporting means car- hydraulic means for moving the grinding Wheel-" |

into and out of grinding position, hydraulic -
QK
o - into and out of glmdmg pamtmn control means - -
.~ means for moving the tail stock into and out of -
" work engaging position, means for removing the
- work from the tail stock as the latter is moved
3 out: of working position, means for moving the
o gr inding wheel base into and nut of grinding po-~
- . gition, and means on the grinding wheel base |
. for sta,rtlnt, the work rotating motor when the
“in grmdmg p031t10n and
Tor causing: cessation of operation of the. work
"7 rotating motor when the grinding wheel base is
o in inoperative position, substantially as set forth.
- 5.-Means for: grinding two surfaces on differ-
s Pnt planes at the same time with a smgle grind-
- ing wheel comprising a. work support, a grind-
ing Wheel ‘Thaving its pellpheral grmdmﬂ SUr-

'7 A grmdmg macinne for grmdmg the huh

and adjacent face of a gear comprising a grind-
ing wheel base, a grinding Wheel mounted there- -
" on, means for supporting the gear so that the .
plane of the gear will lie at an oblique angle - 80
- with respect to the plane of the grinding wheel, =~

‘means for rotating the gear while being. ground,

for the said hydraulic means so arranged that

in moving into grinding position the work is
first brought to position and then the grinding
~wheel is moved up and in moving out of grinding
pomtmn the wheel is

WOrK I8 mthdmwn substa,ntlally as set. forth.

fcr driving the work by the Wolk sentering

-means, substa,ntlally as set ferth
9. In a machine for g: mdmg the hub and ad-- |

Ja,ﬁent face of a gear comprising the: combination

with a grinding wheel, of a work support having

its axis obllquﬂ with respect to the plane of the

. wheel, means for ‘rotating: ‘the work support,
~ means for. centermﬁ' the Wom said means serv-
- Ing also to support the work, and a work remov-

Cing device p{:}mtmned to 1emove the Work as it

.~ base, a work support, a grinding wheel, a work .

o gn is withdrawn from grmdmg p051t10n, uubstan-

tially as set forth.

10. In a mar‘*hme fDl gmndmg thrﬂ hub and an

a ta,ll stock, a work

receive’ the gear and to hold it against: rotatmg

_thereon and means engageable with a face of"

* the gear-as the holding means is withdrawn for
‘spindle as the work support is withdrawn, and

AMOS P STEINER

0

8. In a grinding machine for grmdmg the hub
and admcent face of a grear, a work support,
“means for securing the work thereon, means for
-rotating the work support, means for moving the
~work' securing means to bring the work piece -
into grinding position, and means for centering =~ -

‘the work support and the work itself, and means
100 5 :

105'” -

.; '-adjacent face of a gear, a work support compris-
ing a head stock and 2 TEeCEess therem adapted
to receive a work hOldEl
~ centering- and supporting shaft G&I‘I‘led by the-
tail stock, said shaft having & fluted end to

115'__{_;.'. L

120 S
_ - removing the work from 1135 supp{)rt substan--
v means: for movmg the work: and the grinding tmlly a,s set forth I

- wheel into and out of grmdmg 1305113101:1 sub-jff,
' 'sta,ntla,lly as set forth o .. SRR

first moved and then the L

95
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