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This mventmn relates to improvements in
grinding mftchmery and has particular ref-
erence to what i is commonly known as a center
grinder.

Center Urlnders or machines. which are in-

tended to O'rmd work held between, centérs

are or omarlly divided into two classes, one
in which there is a relative in and out move-

ment impar ted to the work and the grinding™
. wheel in a feeding direction without axial

’ movement and the other in which either the

work ot grinding wheel has an axial shifting’

movement as for operation upon surfaces
gréater in axial extent than the “width o{ tne

L g nnndmo wheel.
QOne. of the objects of the present mventlon'

is the provision of an improved grinding ma-
chine which may-be selectively employed for
either type of grinding operation. -

A further ob]ect of the present invention

s Lhe provision of a machine of this char-

acter in which the drive mechanism. m%y be

selectively coupled for infeed of the parts -
or for longitudinal movemenc or t1 averee a '

,-s.y ‘he pr referred. :

~An additional ob]ect of the present inven-
tion is the provision of a center grinding ma-
chine which shall have a complete auuom‘ltlc
cychc control of the relative feed of the grind-

¢ ing wheel and work during the Urmdmc op-

eration, together with an- automatic separa-

tion of the parts in a positive manner: on the

completion of the grinding. :
Another-object of the invention is the pro—

~vision of an.improved combined manual and

automatic control: mechanism by which. 30111t
and simultaneous manual and automatic ad-

justment of: the parts may be eﬁected as de-
sired.

. Gther ob;ects and advantacres of the pres-

- ent invention should be ,readrly apparent. by

B0

reference to the following specification taken
in connection with the accompanying draws-

- ings ‘and it will be understood that we may

make s any modifications in the specific struc-

tural ‘details hereinafter described or illus-

trated within the scope of the appended
claims without departing from - or exceeding

- the spirit-of the invention.

1928. Semal ‘Ho. 12 249

" Figurel represents a front view of agrind-

er, embodymg the invention.
I‘lo ure 2 13 a fragmentary vertical sec-
tional view as on the line 2—2 of Figure 1.

Figure '8 is'a section through the auto- r5
matic control mechanism taken on line 3—3 B

of Figure 2, parts being ‘broken away.

Figure 4 1s a'sémi- sectional 1 rear.view Wlt‘r
the brolen: away parts of F 10ure 3 shown n

elevation. .

€9

- Figure 548 a view partly in sectlon 111us— :

tratlno the drive mechanism,

I‘mure 6 is'anenlarged devuled view of the -

control screw and adjustmcr device therefor.
Figure 7 is 2 sectlon on line 7—7 of F1<r-
ure 3,

; qure 8is'a frag mentary sectlonal v1eW of

the power “table drne mechanism.

In the drawings in which smular charac-

“ters of reference are employed throughout ?

to demnote corresponding parts, the numeral
10 designates the bed of grinder having the
ways 11 for the- orlndmg machine table 12.
This table 12 is longitudinally movable on
the bed in the customary manner and carries
the driven headstock mechanism 13 and the
tailstock 14. The drive and reverser mecha-
nism for the table as an entirety is within the
control box 15 on the front of the bed, from
which: extends’ the dog: ‘actuable reverser le-
ver 16 for cooperation with dogs 17 on the
table. ‘These parts may be of any well

- known conventional grinding machine con-

struction. and . are not therefore beheved to
require more specific description as in them-
selves formmo no part of the essential novel

_features of the _present invention:
" The bed is further formed with the trans-

verse ways 18 for the carrmge 19 which sup-

- ports the grinding wheel 20. This carriage

has swivelled. thereto the. adjusting screw 91
which extends rearwar dly therefrom and has
threaded thereon the sleeve nut 22. This

sleeve nut 22 .is held against longitudinal e

movement relative the supplemental frame
93 as by the antifriction bearings 24 and has
keyed thereon a gear 25, meshing with idler
26 which in turn is coupled by pinion 27 with
the adjusting shaft 28 which extends to the

front of the machme ThlS shaft is coupled

90

f;—

200



through a suitable gear train 29 with the

- ratchet wheel 30. Pawl connections with re-

versce lever 16 serve to impart a step by step
advancing movement to ratchet 30 and thus a
gradual feeding in of carriage 19 as the table
12 is reciprocated, this action being auto-
matically effected through interengagement

- of dogs 17 and reverse lever 16. In addition

10

15

a handle 32 is provided by which shaft 28
and nut 22 may be manually rotated. o
To cause reciprocation of the table and

thus incidentally the automatic infeed of the
- grinding wheel just referred to, use is made -

of a drive motor 83 coupled by silent chain
34 with gear 35 on shaft 36.  This shaft is

--journaled in a bracket 37 bolted to the rear
- of the machine and bears a drive pinion 38.

This pinion is in permanent driving mesh

with gear 89 of sliding gear transmission

20

shaft 40, supported by the supplemental

frame member 41. Shaift 40 bears pulley 42
adapted to be coupled with the coolant pump
which is thus continuously driven at a con-

~ stant rate of speed. Journaled in the frame

- 25

30

35

40

45

50

ing wheel

41 is a second transmission shaft 43 bearing

a fixed gear transmission unit 44 and a sliding
unit 45 which is splined thereon. Unit 45 is
adapted for coaction with fixed unit 46 on
shaft 40, while unit 44-is adapted for coop-
eration with the splined sliding unit 47 of
shaft 40, said gear changes being effected
through dial lever 96 and suitable associated
control mechanism of the type shown for ex-
ample in United States Letters Patent 1,490,
894. Tt will thus be seen that shaft 43 may be

selectively driven from shaft 40 as illustrated

at six different speeds. Shaft 43 is further
provided with.a bevel gear 48 meshing with

a second bevel gear 49 on shaft 50 which ex-

tends toward the front.of the machine for
actuation of the table drive mechanism. A
clutch lever 51 controls the operative associa-
tion of shaft 50 with the table drive mecha-
nism whereby said mechanism is rendered
operative to reciprocate the table or'is dis-
connected as when the table is to remain sta-
tionary for what is known as plunge-cus
grinding. T
" In the event that it is desired to use the
machine for plunge-cut grinding, which is to
say grinding in which the width of the grind-
face is sufficient so that relative

- reciprocation of the parts is unnecessary and

58

60

65

a direct feeding motion may be employed,
this action is also effected through shaft 43.
The frame 41 has a bushed boss as at 55, while
within the bushing 56 is a rotatably support-
éd sleeve 57 interiorly interlocking with the

splines on shaft 43 -and at its distant end-

having :the clutch -face 58 for cooperation

with clutch 59 slidably supported by shaft -

60.. A bushing 61 within sleeve 57 formsa
bearing for one end of shaft 60, while the
opposite end is journaled in the frame mem-
ber 28. This shaft bears a worm 62 meshing

1,846,956

thereto disk 64 provided with the cam path
67 receiving roller 68 of toggle mechanism
69. One end of the toggle 1s pivoted to a
stud 70 éarried by frame 23; while the other
end of the toggle is pivoted to an arm 71 of
sleeve 72 which has-a spline 73 riding in key-
way 74 of adjusting screw 21.. It will thus

- be seen that: when rotation is imparted to

disk 64, camy path 67 will cause an up and
down movement of toggle 69, thus rotating
sleeve 72 and with it shaft 74. This rotative
action of the shaft with nut 22 held station-
ary will cause a predetermined in and out
movement of carriage 19 with respect to the

work table. Attention is invited to the fact:

that the cam as shown in Figure 4 rotates in
a counter-clockwise direction. It is shown at
substantially the inception of a cycle of move-
ment or-with the carriage controlled thereby
in retracted position.: As the cam rotates,

‘arm 71 will be drawn downward, rotating the

control screw to move the carriage inward at

“a slow rate during substantially a half a rev-

olution, at the end of which period the cam
has a substantially concentric portion, caus-
ing a dwell in the grinding wheel for spark-
ing out or final finishing to size. At the end
of this dwell will be found a sharp rise.on
the cam causing-a quick return movement, of
the carriage, withdrawing the grinding
wheel from engagement with the work piece.

‘Referring ~particularly “to the control

‘clutch having the cyclic movement, the clutch

member 59 is shown as formed with the spool
portion 75 engaged by shifter yoke 76 having

-an upstanding arm 77 connected by link 78

with one arm 79 of ‘a bell crank having a
second angular arm 80 provided with a con-
tact roller:81." This bell crank is supported
for rocking movement by shaft 82 which ex-
tends to the front of the machine, and. its
roller- 81 is urged by a spring 83 against
the periphery of control disk 64." As the disk
rotates, notch 85 in-its’'edge will allow roller
81 to snap inward .under the influence of
spring 83. " This inward movement by rock-

-with the -worm géar 63 on hub 65 rotatably
supported by axle 66.  This hub has secured-

70

5

80

85

90

85

100

105

110

ing-of the bell crank and ‘pull on link 78

swings the shifter yoke to disengage clutch
members 58 and 59, thus stopping rotation of
the cam disk 64. A

When it is desired - to start up the machine
again, shaft 82 is rocked by handle 86 on the
front of -the machine to lift roller 81 out of

115

126

notch 85 and throw the clutch members into -
engagement.. Rotation of disk 64 then brings -

its periphery -into engagement with roller

81 holding the clutch locked in-engaging po-. :
sition until a new cycle-has been performed.

It will of course be understood that con-

trol levers 51-and 86 are selectively actuated,
either member 51 being shifted to render its

clutch inoperative to prevent reciprocation

~ of the'table or lever 86 left in' position so that

125 -

130
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roller 81 interlocks with notch 85, so that.

there Is no automatic .infeed and return

stroke of the carriage in the event that the.
table is being remprocated and grmdmg on
 long work pieces performed. ’

Tn order that several parts of the gear
mechanism may be properly lubmcated use
is made of a plunger pump 90 shown in I‘w-
ure b, actuated by a cam 91 on shaft 36.

In the operation of the machine power is
applied as from the motor or other prime

‘mover- 33 through shaft 86 to shaft 40 and

thence through the speed determining trans-
mission gears to shaft 43
therefore be considered the main source of
power for actuation of both the reciprocating
table 12 and the grinding wheel carriage 19.
Power for reciprocation “of the table is sup-
plied from -shaft 43. through shaft 50 and
clutch 92 to reverser bevel gear system’' 93
and thence throtugh pinion 91.and rack 95
to the table as indicated in Figure 8.

It will thus:be seen that power actuation

of the table is entirely selectively controlled’

by shift lever 51 and clutch 92.

In addition the variable rate power im-’

parted to shaft 43 may be coupled through

clutch 59 with worm 62. This worm drives-

cam disk 64 and through the action of cam
track 67 on toggle ‘mechanism 68 rocks or
oscillates the non-translatable sleeve 72 slid-
ably keyed on screw 21. Oscillation of the
screw on account of its-threaded engagement
in non-translatable nut 22 produces a limited
in and out movement of the grinding wheel
and ‘a consequent predetermmed removal of
stock” from the work and subsequenb disen-

- gagement of the work.

60

65

Nut 22 is also coupled through gear 25

% and other associated gearing with shaft 98

manually actuable from the front of the ma-
chine.

forth shiftings of the grinding wheel car-

* page while the manual actuwtmd mechanism

operates upon the other member both of these
may be s1mult‘1neously operated-to vary the
position o0f the grinding carriage for recip-
rocations of the same.amplitude as deter-

- mined by the oscillation of. the sleeve and

screw through. cam 67.  Through employ-
ment of clutches 59 and 92 it is therefore pos-

sible to selectively couple the grinding wheel -

carriage for positive in and out feedmg move-

- ment of prescribed amplitude or the table.
with the table feed mechanism for recipro- -

cation of the table past the grinding wheel.
From the foregoing description it will be

seen there has been prowded an improved ma--

chine for center grinding of cylindrical arti-
cles in which the work carriage itself may be
reciprocated to axially shift, the work past
the surface of the grinding wheel and the

feed of the wheel manually effected or auto-
" matically effected during the reciprocation of

Shaft 43 may-

Inasmuch as the power actuation ef-
fects the screw only for definite back and .

the table or. Whlch may be automatically em--
‘ployed: for direct infeed grinding. Tt will = -

further be noted that when so selectively em-
ployed there is provided a cam control mech-
anism-operable from the same source of power

feed mechanism and which will serve to au-
tomatically accomplish -a° complete cycle of
movement of the grinding wheel, comprising
a slow infeed, a dwell for sparkmg out pur-
poses and a posmve accelerated return move-
ment of the grinding wheel. : It will also be
notéd that the mechanism is-such that the

‘position of: the grinding wheel may be man-

nally adjusted to increase either its inward
or outward movement irrespective of whether

3',

k{4
‘as the table reciprocating andintermittent, -

the Intermittent or automatlc feed dev1ces are

being operated.
We claim:— -

“1. A grinding maehme 1ncludmg a bed ak-
table remplocable on the bed, a grlndan"

wheel carriage movable ina direction at right
angles to. the direction of movement of the

able, a power shaft, means for.imparting a.
single in and out movement to the grinding.

85

wheel “carriage-toward: the table, means for: -

shifting - the table, and control . devices for

selectively coupling the carriage actuating or -
table-actuating’ means with the power shaft. -

9. A orrmdmo machine mcludmrr a bed, a

‘table . remprocmble on -the bed, a grlndmo’,‘

95 -

wheel carriage movable in a dlrectlon at.right

angles to the direction -of movement of the

smcrle in"and out movement to the grinding
wheel carriage toward the table, means for

shifting the table, control devices for selec- -
" tively coupling the carriage actuating or table

,table a power shaft, means for imparting a.

106 -

actuating ‘means with the power shaft-and

means for varying the effective rate of speed
transmitted from the power shaft to either
of the shifting means.

105

3. A cylindrical grinding machine includ- .

ing a bed, work supports carried thereby, a

-grinding wheel carriage slidably mounted cn
thebed, a feed screw rotatably but non-trans-

110

latably secured to the carriage, a rotatable .
non-translatable nut engaged on the screw -

for imparting an in and out movement to
the screw and carriage upon rotation of the
nut, manual means for rotating’ the nut to

'ad]ust the position of the carriage, and cam

controlled means for rotating the screw with-

in the nut to impart a supplemental move-

ment to the carriage. -

‘4. A grinding machine of the type de-
scribed, including a bed or support and a
gmndmcr wheel carriage slidably mounted
thereon, a nut and screw device coupled with
the carriage for imparting in and out move-
ment. theleto, and control means for said in

115
120

125

and out-movement, including a power actu- *

ated cam member, toggle connections between

the camand- the screw and nutmechanism for’

Pr oducmg an in-and out movement of the car-

130
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‘riage;. a clutch in the power transmlssmn line,
means -for initially engaging said.clutch to
rotate the cam, coactmw means. on -the cam
and clutch mechamsm for holding:the cluteh:

n opers t;ve position, and means for shifting -

the clutch into mopemtwe “position at a pre-
qewrmmed point in the movement of the cam.
- 5. A grinding machine of the character de-
scribed, mcludmo a:bed, a table supported
for remprocqtlon on the’ bed, work holding
members carried by the table, a ormdmg

- wheel carriage disposed in opposition to the'

15

table and movable in a direction toward and

from the table, a screw coupled with the car--

riage for controlling the movement thereof,:
a drwen shaft, connectlons between: the drlv—

~ en shaft and fable for reciprocating the lat-
‘ter, cooperating connections between the ta-
~ble and screw for actuating the latter to

20

25

move the carriage inward as the table recip-

rocates and additional selectively engageable

connectlons between the driven shaft and car-
riage for imparting cyelic in'and out move-
ment to the carriage, 111depcndent of the re-
ciprocation. of the table. =~ =

6. A CVHndUcal grinding machine includ-
nga bed atable 1ec*n‘f0mblv mounted on the

‘bed, a grinding wheel carriage mounted for-

80

“ciprocation of the table for imparting s

“ward

40

45

“50

&5

60

65

movement téward and from the: ‘table, means
on-the front of the machine actuable by re-
an’in-
‘=eﬂ\l’ ng movement to “the oundmff

arrisge, and means on the 1ear of the
stroke

wheel
bed: *”or imparting a cyclic in and out
to-the-grinding whe el carriage. :
7oA cylind rlcal grinding mfzchmo mclu@-
ing a oed, a table rompvoulbly mounted on
the bed, & 01’1ndmfr wheel carriage mounted

“for move ment, toward -and from the table,

meant on the front of the’ macnmo actuable
by. vecxprocamon of the table for imparting
an inward feeding movement to the ormdmo
wheel carr 1age means on the rear of me bed
for imparting a cyclic in and out stroke to
the grinding Wheel power driven mechumsm

Aor actuating said means, and ‘a- control de-

vice for Im: umG said actu%tmn to a glnole
erohe

A cyhnﬁ_lcal f*"lndmo mmhme *nclud—
ing a bed, & Lad 1erp1'oc'1b1v mounted on the
beu, a grinding wheel carriage mounted for
movement toward and from: the tabls,

ciprocation of the table for imparting an in-
ward  feeding movement to the grinding

eans’
on the front of the machine acfuable by re-

1,846,956

~mounted for reciprocation on the bed, of

screw mechanism for adjusting the position
of the carriage on the bed and additional
power. ‘mechanism. for imparting an in and
out movement to the carriage, said mecha-
nism including a sleeve splined on the screw,
atoggle mechanism connected with the sleeve
and having a cam follower, a rotatable disk
having an eccentric cam path receiving the
follower, and having a notch in the edge
thereof, power means for rotating the disk,
a control clutch for coupling the power means
with
including a follower peripherally engaging
the disk and-a spring for shifting the clutch
into. inoperative position upon engagement
of the follower in the notch of the disk.

:10. In 2 grinding machine the combina-
tion with a bed or support of a grinding wheel
carriage remprOf‘ably mounted thnreon, and
Imeans for imparting movement to said car-
ringe mc?udmb a feed screw coupled there-
Wmh a nut engaged on the screw and held
by the, supporﬁ against axial movement,
means. for rotating the nut to cause a feeding
movement of the carriage in a direction de-
termined by the duectlon of rotation of the
nut, and additional means for imparting an

-independent rotary movement to the screw

to supplement the action of the nut in adjust-
ing t-1e carriage.

11. frrlndmcr machine of the character
(leSCI'ibed mclumno a bed or support, a grind-
ing wheel carriage slidably mounted.thereon,
and means for controlling the position of the
grinding wheel carriage including inter-en-
gaged- screw and nut members, one of said

‘members being coupled to the grinding wheel
-carriage against axial movement relative

thereto and the other of said memkers being
coupled to the support and held against axial
movement relative the: support, means . for
rotating one of said members for imparting
obcﬂlatmﬂs of predeum‘mmed amplitude to
the grinding wheel carriage, additional means
for 10L‘1t1ﬂ‘7 the other of said members to
change the zone of movement of the carriage
050111aL10n of a given amplitude, and power
means for actuat‘ing“ one- of sald rotatable
carriage shifting members. .

In testimony whereof we affix our signa-
tures. ' ’

SOL EINSTEIN.
LESTER F. NENNINGER. |
FRED HAAS,

Wheel carriage, means on the rear of the bed ,

for imparting a cyclic in and out stroke to
the. grinding “wheel carria, ag, power driven
mechanism for actuating said means,; a con-
tro! device for limiting. sald actuatlon to a
single stroke and munuahy operable:means at
the front -of the machine for initiating: said
power stroke of-the carriage.

9. In a cylindrical Grmder the combma- '
tion with a bed and a grmdmg wheel carrmge,

h the disk, and clutch smfting members,
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