p——

Nl
b I

|
1
- 8)Ritnesses

'Cfm ///féwwf

A. B, LANDIS

" GRINDING MAGHINE.
APPLIUATIOH PILED DEQ, 15, 1903

!
1 N)
.‘u f -—‘:‘: )
g NG
A SO\
\\H __'?\"',!
ININE IR
L. S |
AN X
11
| Skt chS
| r'"_J“.'
R
L
'__IJ

Patented Jan. 4, 1910,

4 SEEETS—SHEET 1.

s

| g’ﬂﬁﬁ%tﬂ‘b

M@/@rfo@




. - 4 SHEETS—SHEET 2.

LA

Patented Jan. 4, 1910,

g

NN

N

.

!

\\ .
I\

o

%%

A A

\

7

\\

\

"

i —

7z

9

GRINDING MACHINE.
- APPLIGATION FILED DEC. 15, 1806.

TR

o R AN IO
S

h.-‘hH [ ———

A

- i pmm "

945,464.

oona M A, W
N AT W

- - L LSRR AR AL AN
¥ E . :

NN N m_T/
WWV\MH_MINWU W/ =2 v.az?//-
N Ak YA

7 (7 0F O/ IR
TTL ¢4

sl

=) AT
NIz o

oy

7

= 4\
N

|
\\,u.,. 74
\\“\W’/_ +.
-

=
&m‘ :

2.

~ . . Bl -
L - . - ...._;_.._.T
bt .
' . . ; . )
%
.f. - . . . . k-
] .’ . .1..... -, - . )
.. .-. ' | = . . .
Voo, _ - . _
. — . L A
X .
.. f ,. {
‘ ' 'l
. i s i )

Clo K B

NQitnesses



A. B. LANDIS.
GRINDING MACHINE, .
| APPLICATION FILED DEC. 15, 1908.. | o -
. 945,464, , ‘Patented Jan. 4, 1910,

4 SHEETS“SHEET 3."

i % AN
| ; N
o

S/

%

)

WS T = e (U \©.¢
. « ! m\“‘:

N ] \\\3 w1 oo I N NS A NS

YA |

HEHRHERESEY

.
G

o
50




A, B. LANDIS
GRINDING MACHINE,
APPLIUATIOH FILED DEU. 16, 1906.

Paténted Jan. 4, 1910.

4 SHEETS—SHEET 4.

TN
N
> E\\\\ AN
L\\\\\\\\\\\\\\\\\\\\\\\\\\ v

$ 8

»gz

NN\ .

- 1\

’*.'m\\\\\\\\ 3

§\[\0

//4’//////

QSS ﬁl

‘ l /¥7f

’IIIIHIIHI e

_ muuﬁ. REK




'UNITED STATES PATENT OFFICE.

ABRMM B LANDIS, OF WAYNESBORO PENNSYLVANIA ASSIGNOR TO LANDIS TOOL' |
.. COMPANY, A CORPORATION OF PENNSYLVANIA

GRINDING-MACHINE. .

, 945,464_ | Specification of Letters Patent. Pa,tented J an 4 1910 . ;
o Applieatien filed Decel_nb'er 15 190s. Serlal No. 347 977. .

- To a;ZZ whom it may concern:

Be it known that I, Asraram B. LA\TDIS

‘a citizen of the United States, residing at
Waynesboro, in the county of Franklin and
State of Pennsylvama have invented certain

new and useful Improvements in Grinding-

Machines, of Wthh the followmw IS a specl--

| fication.

10

15

_character.. The st0ppmrr of the motion of
the carriage in one direction and starting
it in the reverse direction not only requires
.power. in excess of thail frequired “for the

In the operation of crrmdmo' machines
where a carriage is employed which traverses

back and forth across the machine, extra
‘power 1s required at the end of each move-
~ment to overcome the momentum of the car-
~ riage and start it back in-the reverse direc-
tlon particularly when the carriage and the

mechamsm carried. thereby “are of 3 heavy

- straight away operation in either direction

25 1

but causes a shock and heavy strain and wear
upon the parts of the gear and reversing

mechanism employed and also a vibration

in the machine sometimes a,ﬂ:'eetmcr the work;

_-necessitating that they be made of extra

__ Welght and strength..

The object of my said mventlon 1S to pro-'

| 'wde means whereby this shock is not only

--.3‘_0' cushloned and the strain. thereof on the mech- |

- anism relieved, when the carriage is brought

35

to a stop and started: in the opposite direc- |

tion but also ‘whereby the power required

in- stopping the carriage may be stored and

used to assist in overeommg the inertia of

" the carriage and to start it in-the Teverse
direction, thereby not only. relieving the ma-

“chine of a great deal of the ordinary. strain
~ . and wear but enabling the work to be per-

40

45

formed with léss power, the parts to be of
- less weight and strength ‘and the vibration

in; the machine incident to the shock be

-avoided, thus not only reducing the expense
of operatlon but the expense of construction
and Increasing the life and efliciency of the
. machine. as well, all -as will be herema,fter -

. :more fully described and claimed.

50

“which are made a part hereof and on Wthh
similar reference: charaeters indicate similar
- parts, Figure 1 is a side elevation of the
~ work supporting side.of a grinding machine
- embodying my said invention, Fig. 2 a trans- |
verse sectlon through the machme 011 the

| detted hne 9—9 1in I‘10' 1 Flo' 3 a, detall '

55

view .on an enlarged scale of a part of the
mechanism illustrated in Fig. 2, being shown

partly in section and pa,ltly 1n- elevatmn'

Fig. 4 a cross section looking in the dlreetlon’ B

mdlc‘lted by the dotted line 4—4 in Fig. 3

3, 60
Hig. 5 a cross section looking in i;he dir eetlon' |

mdlcated by the dotted 1111e 5—> in Fig. 4,

I1g. 6 a- cross section looking in the direction

indicated by the arrow 6—6 in Fig. 8, Fig. 7

a detail view on an enlarged scale of a por-

tion of Fig..1, Fig. 8 a detaﬂ view . of the
reversing gear, Flo* 9 a cross section thereof

as seen when lookmg in the direction indi-

69

~cated by the .arrows from the dotted.line
-9—9 in Fig. 8, and Figs. 10, 11 and 12'detail
VIEWS ShOWHlO‘ the form of eeparete parts of

the structure shown partwularly 1n Flg 6
more clearly. ~ |

70

In said drawmo*s the ortlone marked A

-represent, the bed: of the machme B the car-
tiage, C the slider, D the o‘rmdmcr wheel
base end E E’ the head stock and foot stock -

respectively.
The general construction of the machme

18- snmler to that shown in-my Patent No.

5

80

639,900 of December 26, 1899, and a brief

descrlptmn only of the main strueture will,
| therefore, be sufficient herein, as the detaﬂs
of the construction and operetlon can be

85

readily -ascertained by reference to said

former patent, the machine shown theréin
being in general use and familiar to those

'ekﬂled in the art.

The bed A is a hollow castmg of emteble_. :

form to support the several parts and bear-

90

'mcrs, provided on one side with ways ¢ and -

¢’ on which the carriage B is mounted to

“travel and on. itg 0pp0$1te side with a work.
supporting table A’ on which is mounted the

head stock E and foot stock E’ adapted to
support the work in position to be frreund

95 -

The slider € is mounted in the usual or any
| approved manner. on the top of a transverse

slide B” on the top of table B and has the
grinding wheel base D supported and ed%pt-

ed to be operated. thereon, as- shown in sev-
Referring to the accompanying drawings |

100

eral of my former patents or in any ap-

proved manner. Sald grinding wheel base

D carries the bearmgs for the orinding
‘wheel spindle ¢ on Whlch the grmdmcr wheel_,_
_‘f d" 1s mounted. |

A mek-bar B2 is mounted’ on the under '-
] 81de of cerrmge B to extend longltudmallvf-
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- may be belted to any/suitable power.

15

" a pinion 12 which also meshes with pinion 6

20

25

30

39

40

45

" strike 81 with which said dogs are %M@L
Thus as said shaft 2 rotates .at'

- 00

 dogs 28 or 29 contacts with the
' thh operates to rock the wheel 21 a“mmc -

| thereef and is enfmﬂ'ed by ) pmmn

means of a sphne

‘the frame A alongside said shait 10.
outer end of said shaft 24 is provided with.

lower arm 20 thereof, operates

on. tue
mner end o1 a transveme shaft 2 mounted in
suitable bearings 70 and 71 in the frame and
having a, hand wheel 8 on its outer end by
which it may be turned to rotate said shaft

and traverse said carriage back and forth by

hand. The power drwmg mechanism cow-
prises a main shaft’4 mounted in suitable
bearings 72 and 73 in the frame or bed of the
machine and has a cone- -pulley 5 by which 1t

provided with a long gear 6 adapted to mesh

with a loosely mounted pinion 7 on'a counter |

shaft 8, which counter shaft has a pinion 9

"adapted to mesh with a gear 10 on the shaft

2. Another shaftt 11 alono*slde shaft 4 has

on shaft 4 and amnother pinion 74 svhich
meshes with-a loosely mounted gear 13 on
shaft 8. A double-faced cluich 14 is
mounted between clutch parts 75 and 76
on the adjacent faces of the hubs or gears
7 and 18, being' secured to ‘shait 8 by
A shifting fork
mounted on a rock-shaft 16 is fa.dapu.,eu to
engage and throw said clutch part 14
and forth into one or the other of the clutch
parts on said wheels 7 and 13.-
1s provided on said shaft 16 by which said

LFF

shifting fork may be thrown by hand and an

arm 18 extends downwardly from said-reck-
shaft and is connected by a hnk 19 to an arm

20’ on 2 wheel 21 ‘mounted around shaft 21
near its outer end. Another small gear
1s mounted on shatt 2 adjacent to gear 10

QG

and adapted to mesh with a gear wheel 2
on a short shaft 24 mounted In a bearing m

a pinion 25 adapted to mesh with teeth on

the exterior of a -circular flange 26 on the
rear side of a wheel 27 mounted on said shaft

9. “The wheel 21 is mounted to rock on said
flange 26 between said teeth and the rear
side of said wheel 27. Said wheel 27 is pro-
vided with adjustable dogs 28 and 29 on 1its
periphery and the wheel 21 1s provided with

an upwardly projecting-arm 30 carrying a

to contact. .
operates through the gear just descri bed to

slowly
strize 31

its bearing on’ flange -26 of wheel 27, and
the rock-
through the link 19 comlected with the

shaft 16 to shift the clutch part 14 from en-

60

of the travel of the carriage.” Thus far -

gagement with one of the ‘wheels 13 or 7

to the other and thus, ~tlmou h the L1 rain of |

gearing before descrlbed shlft the &wecuw

'E.-...}. R

~ construction, arrangement and cperation of

7_565

the mechamsm 1s substanfially the SAME 23
tha,t shown n the: abﬂve mentmned Le

'H.--'-d-— *:}

1t is |
sard flange 41, the lower end of each of

E&CI;

A lever 1! :

he

:3"'1.-" .

I

move the wheel 27 until one of the |

.- -

Patent and is thus briefly described to en-
able the invention to be more readily under-
stood. . .

The gear wheel 10 instead of being
mounted directly upon the shaft 2 1s 1005615 ”
nmuntcd upon a sleeve 40, which sleeve has
a circular flange 41, which has a rearwardly
projecting arm 42 at its outer edge at two
diametrically oppo‘ﬂte points. Said sleeve 1s

secured to the shaft 9
which project thmuﬂfh radial perforations in

which is screw - threaded

and contains a

serew 43 adapted to screw into sockets or
‘ adml holes in said shaft, thus securing 20

said  sleeve rigidly in position on %‘ud
shaft. On the rear side of wheel 10 is

8 }}th}uiﬂlﬂ seomental lug 44 which 1s cast

In picce or may be 1'101d11,f secured to the
back side of said wheel.

cushions 46, refer ably of leather,  and
formed with right angular flanges 47 are ad-

| justably ‘secur G(i mn a f"lI'CumiE‘l%‘Tlh‘ll T-

shaped groove 48 in the front of flange 41
on said Ss&,ev e 40 by means of bolts 4‘) the
heads of which are mounted in sald wroove

and the outer ends ox which are pr ovided
| with nuts

50 by which sald strikes may’ be
ciemped 1n any desired
groove ground sald ﬂangﬂ By this means -
as will be readily seen, said wheel 10 may be
given & linmted movemen‘t independent of

| mld slecve 40, the extent of which may be
ulated mf the adjustment of said strikes 100

reg
45. A wheel 51 having teeth on 1ts periphery
1s mounted loosely upon the rear end of said
sleeve 40 unr* 15 mvmed with two pockets 52

| m its inner Tace on opposite sides and near
105 pﬁ,*ﬂ*}isery, each of which extends m a 1g5

sirenlar direction so that the two pockets
nearly form a circle being separated from
ew{,ﬁ other bv sections 53 thmugh which are
siots 54 of sufficient width to receive the
by
sleeve 40.  Xeavy coiled springs 535 - are
mounted in said Pﬂ{l‘keta the ends of said
springs resting against the ends of the pock-
em formed by “the sections 53. The arms 42,

in the smts 54. Rpllers 56 are preferably
mounted on part:of the coils of sald, springs
suitable distances apart and are adapted to
in 2 n%rr{}v* oroove 57 in the outer wall

FCx ampmﬁ“ of the. coils of the spring

and permit them 16 expand.and be com-
"mm{}m" undue friction upon -the
e pockets containing them. Sad

wheel 51 this is. normally heH to revolve 125

a:'fzi._,n seid sieeve 40 by means of the arms 42

IO jecting between the ends of said springs

55 the tension of the springs being suflicient -

ewrv s21d  whee! without . comprﬂsgmg
£ paw

_g...;r

by means of screws 43 s

Projecting strikes 85
45 having their adjacent faces provided with

posifion In wmd 05

ms 49 on the rear side of the flange 41 on ]1(j .
> normally positioned between said springs 115

b1
eaeh or.sald pockets, thus serving to pr%— 120

wi L}J 1S mounted upon a roel- 130
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15

‘20

--;?_.'9;4-5,‘4.6“4 .- B

_shé,ft""58 adjacent to the peripherjﬁ'__-o;;f..ﬁa,i&_ |
wheel 51 and adapted to engage with “the
-teeth thereof. Said shaft 58 extends parallel

- with the shaft 2, being mounted in suitable -seribed, and wheel 10 will have been turned '

to bring the opposite side of the lug 44

bearings, and extends to the outside of the
machine and has an arm 59 on the outer end
thereof having a double cam face 60 on its

outer end. On the adjacent end of-link 19

1s mounted a vertical socket 61 containing a
double-faced cam 62; which is-adapted to
pass back and forth under the double-faced

cam 60 on the arm 59 and thus rock shaft 58

as the wheel 21, with the arm 20 thereon, is |

moved back and forth. -~ - .
In the position shown in Figs. 4 and 7
the pawl 57 is shown in engagement with

the notches of the periphery of wheel 51,
which position the parts will occupy just as
- the mechanism 1is beginning to operate to |
‘rock’ wheel 21 and shift clatch part 14 to

- reverse the travel of the carriage and at the

5 m 6 Ve ,

~cam -60 the pawl 57 is held in engagement-
with-the teeth on the rim of wheel 51 and
sald wheel is thus locked from rotation |

30

85

40

45

brought to 'a stop.

point when said clutct part 1s being moved |
- away-from the clutch with which it has just-
“been engaged. During the time that the

point of cam 62 is passing over the point of

while the wheel 10 and the sléeve 40 .con-

‘tinue their movenient.for a .short distance

until the clutch part 14 is entirely freed

from engagement with ‘the clutch part on
that one of the wheels 7 or 18 ‘with which it |’
1s 1n engagement and the momentum of the -

carriage 1s overcome and

with after the locking .of the wheel 51|

throws the arms 42 on the flange 41 against

the adjacent ends of springs 55 in the pock-

ets 52 which springs.thus serve as a cushion

- to receive the shock and strain of stopping
- the carriage, which compresses-said springs,
“which thus take up and store the power re- |

quired to overcome said momentum. 'As the

- carriage -1s thus brought to a stop and be-

- posite wheel 7 or 13 from the one with which

o0

- cept the .gearing itself and when said parts

- tion, the inertia of the carriage being largely.

- 60

. .and mechanism of the shock and strain -

1t has just been disengaged, said springs be-
gin’' to expand and exert the power thus

stored to start the sleeve 40 and shaft 2 in

the reverse direction so that the clutch part

14 meets the clutch part on the wheel 13 or
T opposite from the one with which it has

just been disengaged without any load -ex-
are just ready to start in the reverse direc-

overcome by the force of the springs thus
exerted, which:relieves the reversing gear

which would otherwise result from this op-

.eration. The cams 60 and 62 have in' the

65

mean time been moved so that the points
thereof will have passed each other and the

the reversing operation is obviated.

_ | '.,'-Sécu‘re'_Tby"LetteI‘s'-;.Patent, s —=
-fore the clutch part 14 engages with the op- | -

“vention, ‘what I claim as new and

pawl 57 alloﬁéd to fall out of éngagelnent |
-with the wheel 51, which is thus permitted
to rotate with fhe sleeves 40 as before de--

against -the opposite strike. 45 and the re-

8

- verse movement will thus be continued un-.
der the positively driven: gearing, as before

described. Thus at each reversal of the car-
riage, wheel 51 is momentarily locked and’
‘the force of the movement of the carriage

75

1s momentarily thrown, against the. springs .

which, immediately upon the miomentum of

the carriage in one direction being over-
~come, start to expand and exert the power
| required to stop the carriage and compress
them, toward starting it back in"the oppo-
| site direction.  The wheel 10 being mounted
with Iimitéd . independent movemeént ‘raust

55 and thus the movement of the carriage 1s -
| stopped by -the resistance of said springs. -

8C-

(A
7t

be turned: to -bring the opposite side of the -

lug 44 ‘against thé opposite strike 43 before
‘the power by which the machine is driven
1s brought into serwice to drive the-carriage.
thus aﬁgording the time required for the op-

0.

eration 'of the springs as above set forth.

which operation takes place at-each reversal -

of the carriage at'each end of the machine, -

-as will be readily understood: = =

{ ‘Lhe.strikes 45 are adjustable to different
‘positions for the purpose of giving a varied
‘delay or stop to the carriage at the time of
reversing in order to allow the work to re:
~said carriage |
This’ continued. move-
ment of wheel 10 and parts connected there-

volve a fraction or whole revolution: before
the grinding wheel carriage starts in the

85

100

opposite direction, this being some .times

desirable for some kinds of work. - By this.
arrangement the shock.and strain on the |
mechanism ineident to reyersing. the car-
‘riage. 1s overcome. and the need of extra

power and strength of parts to provide for

105

‘Having thus fully described my said in-

’ _-

desire to-

110

1. In a grinding machine, the combination
| of the carriage, means for traversing.said |
‘carriage, means for reversing ‘the travel of
-the carriage, and means for,gushioning the
‘stopping of said carriage at% .
- which means comprises.a comjressible cush- -

115

ach Teversal. . -

10n adapted to expand as sogh as the car-
riage is stopped and connected to the driv- -

“ing shaft to exert its power thus stored by
| the stopping of the carriage toward starting

120

1t back in the reverse direction, substantially.

asset forth. - .Y
. 2. In a grinding machine, the combination ® .
of the bed, the carriage,.a shaft geared to

125

traverse said garriage back and forth, gear-
ing connected with said shaft for operating

it 1n either direction, said gedring compris- -
1ng a gear wheel mounted -to have a limited
independent ' movement on. a sleéve, said

130



- sleeve *-E‘f‘lllt‘(] llﬂlle to said shatft, a part
- mounted: to- de}tate with said shaft carrying

15
20

f- _;__: 25

. mechanism  for (:h‘mgmo' the direction of

40

of the bed
tmvemmﬂ' said carriage, means for revers-
'1110‘ the: tl.:wt.,l of the carriage, and a cush-

gear thereon,

“a compressible cushioning device with w hmh

said sleeve- ds - connected and meam for
10(:1-..1110 sald part carrying the cyshion mo-
mentauly at each reversal of the carriage,

whereby- saild carriage is operated to com-
press said- cushion until the carriage stops:
and then said cushion may expand to assist

in starting the cqrna,ge in the reverse direc-
tion, 5111)%f¢111t1a1]v as set forth.

. 3. In a4 &rmdlnﬂ Il‘lddhlle the combination
the carrmae. mechanism for

ioning ‘device for. relieving tle shock and
strain upon the ‘gearing comprising a-part

‘mounted-upon the carrlage driving shaft

and connected to the gear “for duvlnﬁ said
shaft, which ‘part is Formed with projec-

‘tions adapted to extend between springs.
part
~mounted on said shaft and adapted to nor-.

mounted 1n suitable pockets m another

mally rotate therewith, means for locking
said part containing the pockets and springs

temporarily at each reversal of the carriage,

and means for reléasing said part when the

driving mechanism 1s r—eengﬂgad to drive the

arriage 1n the reverse direction, subﬂ-tan-—
tmll as set forth. -

4. The combination, with the driving
shaft of a traversing carriage, of reversing

motion of said carriage at predetermined
points, .and a (u%hmnum device mounted on
said shaft COMPrising springs mounted 1n
pockets in-a part mounted to rotate with
said shaft and connected with a. driving
ancd means for locking sa
part containing said springs momentau}
at each reversal of the carriage, substantially
as set forth. o

5. The C()mbin‘lti(ﬂl
drn'mo' shaft, of a O'rmdmﬂ' machine,
gear for reversing the motion of said shaft
at predetermined . points, a cushioning de-
vice - mounted on said shaft comprising a
part adapted to rotate swith the driving

with  the carriage

wheel .-md formed with pockets contalnllw

- .arms Or lugs driven by s

springs between the ends of which project
aid driving wheel:

~means for 10(:111110' said part font:‘-umnﬁ’ the
: '%12)11110'5 at each reversal of the mowmeﬁt of

2.9

60

gaid ‘Shdft means ftor momentarily discon-

necting the driving gear from said shaft,
and means for 111100k1ntr sald part when
the driving gear
shatft, w herem said springs are compres;sed
by the momentum of the carriage in- stop-
ping and allowed 'to expand to assist in Te-

versing the motion thereof after 1t has
atopped substantially as set forth. o
The . combination with the carriage

' drn ing shaft, of a grinding machine, of a

Cear tm 1evexamfr the motmn thereof, a

|

d'

of .

s 1eenf>'¢10ed with -said

— s o] ekl B 7 T

045,464

cu%'hmnmﬂ dew(,@ mounted on said shaft for

taking up the shock and stramn incident to

th;pmo the carriage at the end of each
movement, said cushioning device COMPrIS-
70
ing gear wheel on said shaft.and containing
pocketa in which are. mounted springs, said
ariving gear wheel having a part connected

ing a part mounted to revolve with the driv-

therewith, having arms which project be- .

tween the ends of said springs, means for

75
locking said part carrying said sprmO’S'

wlien 1"he carriage reaches the end of its

moveinent, means for releasing the driving

venr hom the driving bhaft at the same

, pomt whereby the 1110111e111.11m of the car-
“upon said springs and com-

riage 1s thrown

80

pi{h%ew them, aud means for anlocking said

part when the driving gear becomes reén-

oaged to drive the bhatt in the opposite

dn F'(,t]()ﬂ bnl)at.-mnal ¥ as set forth.

In a orinding

drwlnﬂ* oear. t11e1e011 the. drn* Ing me(h‘m-

-15111 eonnected therew1th means forflever‘s-

inge the direction of said oear, sald driving

- 8D
:11a<,h111e‘ the combina-
| 11011 with LJL carriage drwmo shaft, of the

90

oear wheel being mounted 011 a sleeve to -

have a limited 111dependent movement there-
on, said sleeve rigidly secured to s2id shaft

and formed with a circular flange having

rearwardly projecting arms, a 2 second wheel

or disk mounted on sald Slee‘ie and having

pockets containing springs, said arms ex-

tending between the ends. of said Springs,

means fm locking 5a1d wheel or disk at the
moment the reversing gear 1is operated,

whereby the strain of overcoming the mo-
nmntum of the carriage 1s thrown upon said

springs and tends to compress them and as

soon. as the carriage 1s stopped their power
of expansion is exerted to start the carriage
in the opposite direction, and means for un-
locking said wheel or disk carrying the

springs when the driving gear 1s reéngaged,
c‘*ub‘jtﬂl tially as set forth. -

8. In a Grmamﬂ machine, the co*nbma,-
tion with the carriage dln"mﬁ' shaft, of the
driving mechanism, the reversing mechan-
1511, the drivi ing mechanism belnﬂf geared

to a driving Wﬂ?ﬁl on said carriage driving
115
- upon a sleeve to have a limiced mdependent '
movement thereon, said sleeve secured rig-

shatt, %md driving wheel being mounted

1dlv on said shaft and formed vwith pr{)]ect-
1o parts, a disk or a wheel also mounted on
541(1 sleeve having pockets and having

100
105

110

120

springs mounted in said.pockets, said arms
extending between the ends of said Spriugs, .

and.-means for locking said disk or wheel
controlled by the opemtmn of the reversing
mechanism, substantially as set forth.

9. In a 0'1'mdmo' machine, the combina- =

tion with the carr 1age dnvmg shaft, of the
driving mechanism, “the reversing mechan-

18171,
| said reversing . mechamsm.. com@msmg ad

means for a11t0mf1tmallv operating
130+
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| 'j;uétable strikes thted to contact with and ]

- operate the shifting clutch, said adjustable

dogs mounted on a part ope ated by a train
of ¢ gear from said carriage driving shaft, the
gear wheel on said carriage drlvmcr shaft

_ the cushioning device mounted on said car-

10

15

20

95

1iage dmwnﬂ' sh‘lft and. means for momen-

arlly lockmfr the parts carrying the cushion

at the time of the reversal of the carriage,
said locking device being operated by the

same part . which operates the reversing gear,

whereby said cushioning device is rm:lapted
to receive the shock and strain incident to
stopping the carriage and assist in reversing
1ts motion, subst‘mtmllv as set forth.

10. In a. ormdmo machme the combina-

tion, with the carr 1age dmvmcr shaft of the

driving mechanism, The reversing mechan-
1sn, means for operating q*ud reversing
mechanism comprising a vrocking lever
acdapted to be opemted by ad]ustqble clogs
on a wheel mounted on the carriage driv-
ing:shaft and operated by a train of gear-
g from said shaft, and a cusluomn-:r cle-
vice. mounQed on said carr 1age driving shaft
comprising a cisk having pockets contain-
ing compressible sprmgs projections car-

ried by the operating gear wheel extending

- betweén said springs, teeth on said disk, a
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pawl mounted on a rock shaft ada ted to |

engage with the teeth on said dlsk sa1d
rock “shaft being provided with a cam ar-
rantred to be operated by a cam on the lock-
ing part which operates the reversing mech-
anism, substantially as set forth. =

11. In a, 0‘11ndmn machine, the combina-
tion with the carriage operatmo shaft, of
the . reversing mech‘mlsm, means -for oper-
ntlnﬂr said reversing mechanism, a cushion-
ng dewce mounted on said Sh"lft and con-

nected with the driving gear wheel thereon

by means of prOJectlons on one part extend-
ing between the ends of compressible springs
contained *in

pawl for locking sajd part carrying the

Springs temporamly sald pawl being mount-

ed upon a rock-shaft, a cam also on said
rock-shaft positioned to be operated by the
means which operates the reversing mech-
amsm substantially as set forth. |

. In a grinding machine, the combina-
hpn with the carria oe drwmn' shatt, of the
driving mechanism, “the reversing mechan-
ism, means for operating said reversing
mechanism, means for disengaging the driv-
Ing mechanism from the carrmoe driving
shaft temporarily at each reversal thereof, a
cushioning device adapted ‘to receive the
shock and strain incident to - 1e stopping of
the carriage while said gear is released and

then expand to assist n star ting vhe carriage

in the reverse dlrectmn substantlally as set

~ forth.

13, In a grinding machine, the combina- |

pockets in another part, a

tion of the carria oe driving shaft, the driv-
ing mechanisny, the reversing meolmmsm
'mefm% for operating said reversing mech-
anism. the main drn*mﬂ oear wheel mount-
ed on said shaft to have a limited movement
independent thereof, a cushioning device
connected therewnh, and means for disen-

aomﬂ the dl‘lTlIlO‘ mechanism  from the
C‘Il‘l‘l‘lg‘e driving shaft at each reversal there-
of, Whereby the thrust of the carriage is
thrown against said 01151110111110' devme Sub-
stantmllv as set forth.

14. In a grinding machine, the combina-
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tion with the carriage drn"mo' shaft, the |

driving mechanism, the reversmo* mechan-
1sm, means for opemtmo said reversing
mechanism, a gear wheel on said carriage
driving shaft adqpted to mesh with said
dl‘lVlIIU‘ mechanism, said gear wheel being
mounted to have a 111111ted movenient mdo—
pendent of said shaft, a sleeve secured to
sald shaft and hwmo projecting arms, a
disk or wheel mounted on said sleeve fmd
having pockets -coincident with said arms,

springs 1n said pockets adapted to bear on

each side of said arms, means for locking
said disk or wheel tempor rily at each re-
versal of the carriage, and means for re-
leasing said wheel When the gear engages
for drwmﬂ* the carriage in the reverse di-
rection, substfl.ntlallv as set. forth.

15. In ) crmndmcr machine, the combina-

tion with the carriage dllVlllG‘ shfxft of the

driving mechanism, “the reversing mechan-
1sm, means for operating said reversing

mechanism, and a cushioning device -ar-

ranged to receive the thrust of the carriage
at each operation of the reversing mechﬂn—
ism, substantially as set forth.

16. In a grinding' machine, the combina-
tion, of a traversing carriage, a reversing
and drive mechamsm and means by which
the momentum 1§ stored at the point of re-
versal at each end of each movement and
used to start the carriage in the opposite
direction, substantially as set forth.

17. In a grinding machine, the comblna-
tion, of a tmversuw carriage, a TIeversing
and  drive mechamsm, means by which
power required to stop the carriage is stored

~at the point of reversal and used to start 1t

in the opposite direction, and means for

stopping the carriage at the reversing pont

a oiven time, substftntmlly as set forth.
18..In a Grlnchnﬂ* machixe, the combina-
tion, of a trmexsuw carriage, a reversing
and drive mechamsm, means by  which the
power required to stop the carriage is stored
at the pomt of reversal and the carriage
prevented from moving beyond: the revers-
ng point in case of high traverse speed, and
a traverse stop at pomt of reversal of said
carriage, substantially as set forth. -
19. In a grmdmg machme, the combma-
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tion, of a traversing carriage, a reversing |

and drive mechanism, means by which iner-
tia is stored at the point of reversal, by
which the carriage is prevented irom mov-
ing beyond the reversing point In case of
high traverse speeds, and a traverse stop at
point of reversal of said carriage, said stop
being variable, substantially as set forth.

90. In a grinding machine, the combina-
tion, of a traversing carriage, a Leversing

and drive mechanism, means to delay mo-

tion for a given period of said carriage at

the point of reversal, and means to prevent

shock in starting said carriage m the oppo-

site direction, substantially as set forth.
91, In a grinding machine, the combina-

tion, of a traversing carriage, a reversing

and drive mechanism, means to delay mo-

tion of said carriage at the point of reversal, |
means for varying the delay of motion, and
means to prevent shock in starting said car-
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riage in the opposite direction, substantially

as set forth. ,
- 22, In a grinding machine, the combina-

tion, of a traversing carriage, a reversing
and drive mechanism, means to delay mo-

‘tion of said carriage at the point of reversal,

means for varying the delay of motion, and

‘means to prevent shock 1n starting said car-
riage in the opposite direction comprising.
‘means for storing‘inertia nearly equal the

power required to drive the carriage, sald

means embodying springs, substantially as
- set forth. - '

In witness
vania, this 10th day of December, A. D.

S. |

_nineteen hundred and six.

ABRAHAM B. LANDIS. [
Witnesses: : o *
(GEORGE IDBREZLER,
Gro. H. RuUssELL.

| W whereof, I have hereunto set
| my hand and seal at Waynesboro, Pennsyl-
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