Dec. 12, 1933. S. EINSTEIN ET AL 1,938,757

HEZ
bz

GRINDING MACHINE

Filed Sept. 22, 1930 7 Sheets-Sheet 1

~ 775
757
125
-/
L

ll[|Hnmu““ &,

| X
(|
ll
f o

Il["‘”l””l”
» g

M

—~ )
e O 1 ‘“\hﬁl"""'"'" agm
VA 4
‘il[nm. [} A ;i LN L
AL
JoT
oy,
—
i R A
N B ; JJ
+yg Sy B0 7‘5az LYSTITY

FELLVLAR S SIS

HTE 7 = OO bond . Biorney




Dec. 12, 1933.

S. EINSTEIN ET AL 1,938,757
GRINDING MACHINE
Filed Sept. 22, 1930 7 Sheets-

=

NN
S \ %
SO

1% 7
A4 A
\ N
12 A
> 1
Al \
\

2 U

llll/lll\’.
\,,/l ]

N
%

V2
9
%

T
- #g’%ﬁf’é”’

Al I

N
§>\\\\\>é&’

&/

o
L

AN
oS g8, D

s
N@% \

“
Y

NR

G
NN

S

757~ 7568

I Y

)

<

J0

.ll"‘“lln 'H[!””"“”“'Z

XN ¥
7 N
/\
_iEEEE&EiEE
N
N2

3

N

WNN

e &2
2 |||“|[[l‘ ' /70]

w7 .
gt

7777
7
7

1
&7
&

/4

AMMHMMIMIIN

N
77

Ly #5857
i

DI
7

MOMBLDLIN

&
58 l
dl"“

é

N

Vi

2N
\{\\\\\\\\

N
zZ

-
\\»\\(\\\\\\\\‘ N

a
e N

06
W)

| i
i

N
V:

iy,

V%
757

SRR

X N 22

)

O

ANNNN

i

Sheet . 2

Z
37

LT

4671,

=

A -l

Ilulhuu,n““

I
"""[luun.

"””””“Ilu

Jrnventor

SoL Lvsgeny

fFeroreis S Slaas

REY L oo

Abtor ey




Dec. lé, 1933. S. EINSTEIN ET AL

GRINDING MACHINE

Filed Sept. 22, 1930

1,938,757

7 Sheets-Sheet 3

T ‘\\\\
i ' h
_T7B. i! IH ! E.
S \‘ llln H”thu.. i
l
7 4
j/y — > l”[n
V7 | i
T 2
: ‘ LTy :
2‘9 [ Jlé"‘ !; i‘ ] -— ‘; E I|‘|I|‘“”‘
& -1 iy
755 g P e =
L F7§6;?Z —7§‘50-7'|1||l““ """" ! “ " . . B /\%
| : a Wmﬂ (i
% I|lli"‘ilu.. l
E7.
% i
Cos | I ———
B wmww 89
254 U -
g
/y Jrventor

Sor LmsTEny
FEroeeHh S /1S

B _ O P ersond_

a“ozwu.,




Dec. 12, 1933. S. EINSTEIN ET AL

Sy re rrs.r )

= —
o7

2777

GRINDING MACHINE

Filed Sept. 22, 1930

1,938,757

7 Sheets-Sheet 4

T

—

A

J%; 27

=B7

>\ .:“‘! . = .
"‘////// "_ vy /////// A\

_E7 17 2 “%\\%ﬁﬁ%&%ﬁ%&%@@

L
i/
/4
L7

b4
753

73
73 i e
- lﬂlliluu,’[“}['ﬂ Iim, :::{ | - 7
_ /3 '
_I’le & ' ——
= /4 g 1"
V//
.- llﬂ[](ul“ulli(lnlh
l[ :_/i'é ‘|““““m|||lr
T |
sl I‘llllll“hl ;
| lull ||||||||||u. ||‘""I||“"“ P4 ‘ (/
I 3 / oAl jz'f/
— i
/44
y A dnuventor .
il
i » _IZJZ?: T Sow LvsTEny
<L i ' feropern S /195
Pz
By /%’KW




 Dec. 12, 1933, S. EINSTEIN ET AL 1,938,757

GRINDING MACHINE
Filed Sept. 22, 1930

7 Sheets-Sheet 5

Clliollld/

AN -

N

NS
)
‘n

- ||"||uu,

, y 205 S L5ty
B9 . feroe S fAaas
_]] ,|u|l||l| . 'llml!' |,”||.| ,___j 290
By cALOnd
Izyzio S -t

attouuq




Dec. 12, 1933. s. ElNéTEIN ET AL 1,938,757 |

GRINDING MAGHINE

Filed Sept. 22, 1930 7 Sheets-Sheet 6
H
\ 5 N
N S~ \
Elig 75 \ y /- il \ I
AP N ’
&]\§ W M
Jf\ | = 8 :§ i
N nZE i i §‘
30\§\ 9‘ ' ﬂq .§__._ - =
A~z §5\§\ 4%
7 ; T
"55\\“" X /j’\§\ ;‘7
e J 652N | 25
2911 P LN 2 N
€0~ N L Ny vl o4
N [k | :
7 /] 2,
2277777 T IATT . Y 77777 77T
[55[67 &’ /] \ L s \gg .
-z 75 967 7o

N-57
8o 2
cj6~ = 55
o W 1555
L2 YA \\'\\ 1NN

dnventor

SOt LoysTEsy
[REOLEEH S, foaas

WM

a&ouug




Dec. 12, 1933,

GRINDING MACHINE

Filed Sept. 22, 1930

S. EINSTEIN ET AL

1,938,757

7 Sheets-Sheet 7

,_Z:’/Z?:_/?'
‘;ﬂllm. — j]
|l|1| b«izl ill;//'?ﬁ‘f
2072 D)
'““'%mlu,lﬁal !4\20”‘";“ 0
I ' . gl
M ™, it M iy
: : - 20
1l % /=25
Il
S Iz R B T
} ~F i "y i
f .
v 72
l[".@ lllll‘ﬁ Z// Zf)( iy |”||||1||||||
2] fo ‘ -
“ ,.Zl/?!jy
_Z_'/z'y:_ld’ . 24
769 A ﬂ““ll"
ZN 2 55 2 25| Lo
83— /7 g = 2z
_ Yy e '
ISR s
NN i W 27 $=74
i N A ' o P
§ 95 ‘,Jn'uen o1
% SOl Lmisieny
FRLLY AR S /5095

B4 O Pt sons

ttor sreyy




6

10

15

20

25

30

40

50

Patented Dec. 12, 1933

UNITED STATES

1,938,757

PATENT OFFICE

1,938,757 . .
GRINDING MACHINE

Sol Einstein and Frederick S. Haas, Cincinnati,
Ohio, assignors to Cincinnati Grinders Incor-
porated, Cincinnati, Ohio, a corporation of Ohio

Application September 22, 1930
" Serial Neo. 483,477

32 Claims

This mventlon relates to 1mprovements in
grinding machines and especially to improve-
ments in what is commerc1ally known as center-
less grinders.

One of the principal objects of the present in- -

vention is to provide a greatly improved center-
less grinder that may be used for the performance
of grinding operations on substantially all types
of work and for the performance of through-
feed and in-feed grinding operations.

Another object of the invention is the provision
of an improved centerless grinder having the
parts constructed and arranged in such a man-
ner that it can with a minimum of effect be ad-
justed to different sizes and types of work where-
by small lots of parts may be economically and
expeditiously machined or ground,

Another object of the invention is the provision
of a machine of the centerless grinder type in
which the necessity of retrueing the grinding and
regulating wheels thereof is eliminated each time
it is desired to finish or grind a different size of
work thereby increasing the productive hours of
the machine and reducing the operating cost
thereof.

Other objects and advantages of the present
invention should be readily undersitood by refer-
ence to the following specification considered in
conjunction with the accompanying drawings
and it is to be understood that any modifications
may be made within the exact structural details
there shown and described within the scope of
the appended claims without departing from or
exceeding the spirit of the invention.

In the drawings:

Pigure 1 is a front elevation of a centerless
grinder embodying the improvements of this
invention.

Figure 2 is a top plan view of the device shown
in Figure 1.

Figure 3isa long‘ftudinal sectional view through
the wheels and grinding throat of the machine as
seen from line 3—3 of Figure 2.

Figure 4 is a vertical sectional view through the
rear portion of the machine showing certain parts
in elevation substantially as seen from line 4—4
of Figure 3.

Figure 5 is a fragmentary sectional view of cer-
tain of the parts for driving one of the wheels
as seen from line 5—5 of Figure 3.

Figure 6 is a fragmentary sectional view taken
on line 6—6 of Figure 1.

Figure 7 is a fragmentary sectional view taken
on line 7—7 of Figure 3.

(CL 51—103)

Figure 8 is a sectional view partly in elevation
taken on line 8—8 of Figure 2.

Figure 9 is a sectional view taken on line 9—9
of Figure 8.

Figure 10 is a v1eW transversely through the
grinding throat as seen substantially from hne
10—10 of Figure 2. .

Figure 11 is a sectional view on line 11—11 of
Figure 10. )

Figure 12 is a sectional view on line 12—12 of
Figure 10. = -

Figure 13 is a horizontal development of the
gear box as seen from line 13—13 of Figure 3.

Figure 14 is a sectlonal v1ew on line 14—14 of
Flgure 13.-

Figure 15 is a sectlonal view on line 15—15 of
Figure 1.

Figure 16 is a sectional view on line 16—16 of
Figure 1.

Figure 17 is an enlarged diagrammatic view
illustrating the scales for setting the several
parts of the machine.

Figure 18 is a fragmentary side elevational
view of modification of the invention.

Figure 19 ‘is a plan view of the parts shown
in Figure 18. -

Figure 20 is a sectional view taken on line
20—20 of Figure 18.

Figure 21 is a sectional view taken on line
21—21 of Figure 10.

Figure 22 is a plan view of certain parts of
the machine adjusted relative to one another
to perform a certain grinding operation.

In the past, centerless grinders have been
known and used for the performance of either
through-feed or in-feed grinding operations.
By through-feed grinding is meant the passing
of work pieces in a stream through the grinding
throat which has the grinding wheel and regulat-
ing or work rotation controlling wheel fixed rela-
tive to one another. By in-feed grinding is meant
the enlarging of the grinding throat sufficiently to
permit the introduction therein of the work fol-
lowed by a contraction of the throat to reduce the
work to the desired size and produce the necessary
finish whereupon the grinding throat is enlarged
to effect a withdrawal of the work ‘therefrom.
However, to convert these machines from one
‘type of grinding to another certain parts were
either added or removed or had to be replaced by
other parts. Also when changing the machine
for operation on.a different size of work from
that just worked on the wheels had to be retrued
to effect the proper contact between the work
and wheels. By the device illustrated in - the
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drawings the foregoing objections have been
eliminated and there has been provided a ma-
chine that can readily be adjusted to perform
either of the above operations or that can be
instantly adjusted to operate on different sizes
of work without trueing the faces of the wheels
since all sizes of work will contact with the same
transverse work contact path on the wheels.
Referring to the drawings in which similar ref-

erence characters are employed to denote the

same or similar parts throughout the several
views, the reference numeral 25 indicates the
main support or bed from which bearings 26 rise
for rotatably supporting a spindle or shaft 27 to
which grinding wheel 28 is secured. The bed 25
is further formed with ways 29 for the lower
slide 30 which in turn supports for movement
relative thereto a slide 31 supporting a spindle
32 for a regulating wheel 33. The said wheels 28
and 33 have their operative peripheries spaced
from one another to form-a grinding throat in
which work to be. operated upon is placed. The
said work 34 is peripherally supported by a work
rest blade 35 carried by bracket 36 adjustably
secured to the lower slide 30. The work rest
blade 35 has an operative angled surface 37 in-
clining toward the active surface of the wheel 33
and forming a work trough therewith. The
grinding wheel 28 is adapted to be rotated at a
high grinding rate of speed in a clockwise direc-
tion whereby its operative face adjacent the work
rest blade 35 travels downwardly relative there-
to.. The regulating wheel 33 is likewise rotatable
in a clockwise direction but at a relatively slow
work controlling rate of speed with its operative
surface adjacent the work rest blade and the
grinding wheel - travelling_ upwardly or opposite
to that of the proximate point of the grinding
wheel.

The grinding wheel is rotated at a constant
high speed while the regulating wheel is adapted
to be rotated at various speeds depending upon

. the kind and type of work to be controlied there-

by and the said wheel may be rotated at a rapid
speed during the trueing thereof. The source of
power for effecting such rotation of the regu-
lating wheel may be an individual motor, line
shaft, or the like, as desired, for effecting a rota-
tion of sprocket 38, see Figure 13, keyed or other-
wise secured to shaft 39. A gear 40 is secured
in said shaft and meshes with a gear 41 fast on
splined shaft 42 relative to which gear sleeve
43 may be adjusted while maintaining driving
connection therewith through the said spline.
Gear sleeve 43 has gears 44, 45 and 46 adapted
to mesh respectively with gears 47, 48 and 49
carried by a sleeve 49a which is loosely mount-
ed about shaft 39 and acts as intermediate
gears for gears 50 and 51 slidably splined to drive
sleeve 52. The gear 50 is adapted to ‘engage
gear 47 to receive motion therefrom while the
gear 51 meshes with gear 51a on the gear sleeve
49q for a similar purpose. By reference to Fig-
ure 13, the various ratios of the gears will be
noted so that the gears 50 and 51 and sleeve 52
are driven at various speeds. The foregoing
gears are shifted through a univer.ally movable
handle 53 having a knob 54 at one end thereof
and an enlarged end 55 received in a shifter
socket 56 splined to shifter rod 57. The move-
ment of the rod 53 is obtained through a ball
support 58 fixed thereto intermediate its end
and received in a socket 59 of housing or casing
60 secured to the forward face of the main sup-
port or bed 25.
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The spline shifter rod 57 has secured thereto on
one end for movement therewith a lever 61 hav-
ifig its upper end received in a notch in shifter
rod 62. The shifter socket 56 is provided with a
circumferential groove 63 receiving the enlarged
end of an arm 64 secured to the lower end of
rock shaft 65. A second arm 66 is secured to the
upper end of the rock shaft 65 having its forward
end received in a notch in shifter rod 67. The
shifter rod 62 is provided with a fork 68 received
in a circumferential slot or way formed in the
sleeve 43 of gear unit 44—45—46. The shifter

" rod 67 has formed near its opposite end a notch

67A receiving, see Figure 13, one end of arm 69
carried by horizontal rock-.shaft 70. A shifter
arm 71 is secured to the other end of the rock
shaft 70 and has a roller 72 received in a groove
formed in the sleeve of sliding gear unit 50—51.

A plate 73 is carried by the casing or housing

'60, see Figure 13, on which is indicated the vari-

ous speeds at which the regulating wheel may be
driven. The said speeds are ohtained by shift-
ing gear shift lever 53 to six different positions,
as marked. It will be noted that a high and a
low series of speeds are indicated thereon, the
said series being obtained by actuating lever 74 to
either of two positions. The said lever 74 is se-
cured to a vertical rock shaft 75 having an arm
76 secured to the lower end thereof. This arm 76
is received in a slot of a shifter rod 77, see Figure
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13, connected with a second shifter rod 78 by a "

link 79. The said shifter rod 78 has secured to
its one end a fork 80, see Figure 13, straddling
the sides of gear 81. This gear 81 is secured to
a shaft 82 rotatable and slidable through bear-
ings of gear box 83, as well as slidable through
the splined sleeve 52 but keyed thereto for move-
ment therewith. A pinion 84 is secured to the
other end of the shaft 82. The gear 81 and pin-
jon 84 are adapted to mesh respectively with
gears 85 and 86 fast on counter shaft 87, see Fig-

110

115

ures 4 and 13. The gears 81 and 85 are adapted .

to mesh with one another to obtain the higher.

series of speeds while the gears 84 and 86 are in
mesh with one another to produce the lower se-
ries of speeds.

Assuming' the lever 74 to be actuated to its
outward position thereby rotating the rock shaft
75 in a clockwise direction for correspondingly
shifting the arm 76 to effect a movement of
shifter rods 77 and 78 to the left, as seen in Fig-
ure 13, for correspondingly shifting fork 80 and
gear shatt 82 thereby meshing pinion 84 with
gear 86 for rotating the counter shaft 87 at one
of the speeds of thé low series. The shifter lever

53 may now be actuated to the point for obtain-

ing the desired speed which will be on either the
upper or lower side of the transverse axis, as
seen in Figure 13. Assuming the desired speed
to be indicated on the upper side of the plate, as
seen in Figure 13, the knob 54 would be actuated
in that direction thereby reversely actuating the

. enlarged head 55 of the shifter lever 53 and mov-

ing the shifter socket 56 axially of the shaft 64
toward the right. This movement of the shifter
socket 56 will actuate arm 64 and shaft 65 for
shifting the rod 67 to the right as seen in Figure
13, through the arm 66, which axial shifting of
rod 67 rocks the horizontal rock shaft 70 through
the arm 69 and shifts gear unit 50—51 to the right
along the sleeve 52, as seen in Figure, 13, thereby
meshing gears 51 and 51a to rotate the shaft 82
at a slow speed. The shifter 53 is now positioned
at the particular point where the desired speed

120

128

130
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is indicated. Assummg the speed desired is in 150
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the upper right hand corner of the plate 73 the
shifter knob is placed at such a point thereby
through the shifter socket 56 and splined shaft
57 rocking the arm 61 and axially shifting the
rod 62 to the left, as seen in Figure 13. This
movement of the rod 62 through shifter fork 68
engages gears 45 and 49 to obtain the highest of
the low speed series on that side of the indicator
plate 73. By shifting the shifter rod to any other
point indicated on the plate a corresponding
speed may be obtained, . '
Rotation of the counter shaft 87 is transmitted
to the regulating wheel spindle. 32 through a
sprocket chain 88 trained about sprocket 89 fast
on the end of the said counter shaft 87. The
sprocket chain 88 is in turn extended about
sprocket 90 fast on drive shaft 91 journaled at
one end in anti-friction bearing 92 carried by
the housing 93 of upper slide 31. A tightener
94 is pivotally carried by the bed 25 for taking
up any slack that may develop in the drive chain

88, as well as for maintaining proper engagement.

between the chain and the sprockets 88 and 90

when the upper slide 31 and housing 93 are moved"

relative to the bed. The drive shaft 91 hag its
other end slidable through a sleeve or hub 95

of bevel gear 96 rotatably journaled in a boss 97

extending from the slide 165. A second -bevel
gear 98 meshing with the drive gear 96 has'a
stem 99 rotatably journaled in anti-friction bear-
ings 100 carried by boss 97 and extends at right
angles thereto. A sprocket 101 is secured to the
outer end of the stem 99 about which a chain
162 extends for driving a second sprocke: 103
secured to shaft 104. Shaft 104 is slidably jour-
naled in a bearing sleeve 105 carried by swiveled
housing 106 which is angularly adjustable about
a bearing 107 axially aligned with the driving
gear and stem 98—99. The shaft 104 carries at
its inner end a bevel pinion 108 meshing with a
complementary bevel gear 109 fast on the end of
spindle 32. - )
From the foregoing it will be noted that the
various speeds of the counter shaft 87 are trans-

. ferred to and utilized for rotating the spindle

32 and the regulating wheel carried thereby at
the various necessary or desirable speeds. It
will further be noted that the said regulating

wheel may be rotated at a high or rapid rate to -

effect a retrueing or redressing operation there-
on. The drive from the countershaft to the
spindle 32 is so arranged that the said spindle,
by means to be later described, may be tilted to
have its axis extend at an angle to the axis of

the grinding wheel spindlé without dny inter-

ference therefrom. Also the regulating wheel
and its spindle may be axially adjusted relative
to the housing 95, by means also later to be de-
scribed, without- breaking the driving connec-
tions, since the axial adjustment of the said
spindle and wheel will carry with it the driving
bevel gear 96 which is constantly meshed with
drive shaft 91 throughout its range of adjustment.

To effect a stock removal from the work on the
work rest blade, the regulating wheel 33 is actu-
ated longitudinally of the slide 30 to feed the
said work into the grinding wheel.. For this

-purpose an adjusting screw 110 is rotatably but

not translatably journaled in a bracket 111 car-
ried by the bed plate 148. The threaded end
of the screw 110 is received in a gear nut 112
which has its sleeve 113 rotatably journaled in
bearing 114 formed in the housing 93 of the regu-
lating wheel unit 31. A manually actuable lever
115 is splined:to the adjusting screw 110 for

3

rotating the said screw a definite amount thereby
advancing and retracting the regulating wheel
toward the grinding wheel a prescribed amount
to effect a definite stock removal from the work.
This lever or handle 115 is employed after the 8C
parts have been adjusted to their desired posi-
tions for operation on a series of work pieces
which are to be finished to the same size and
form. For adjusting the parts resort is had te
a handle or lever 119 loosely mounted on a shaft gg
120 journaled in a bearing 121 formed integral
with the housing 93. A disk 116 is keyed -or
otherwise secured to the shaft 120 for movement
therewith and the said disk carries suitable in-

‘dicia or graduations 124 cooperating with zero gg

point or mark 125 on a companion disk 126
fixed against movement to the housing 93. A
hub 117 extends from the disk 116 and is formed
in its forward end with clutch teeth adapted to be
engaged by the clutch teeth 118 of handle or lever g5
119 wheteby said disk 116 and shaft 120 are actu-
ated. The shaft 120 extends through the bear-
ing 121 and carries at its inner end a bevel
pinion 122 meshing wih a bevel gear 123 formed
integral with the sleeve or gear nut 112. From jgg
this it will be seen that if clutch 118 were en-
gaged with the clutch hub ‘117 the rotation of

-handle 119 would effect a rotation of bevel pinion

and gear 122 and 123 for effecting a rotation of-
the nut 112. This movement of nut 112 would 195
result in a longitudinal travel of the regulat-
ing” wheel 33 and slide 31 toward the grinding
wheel since the adjusting serew 110 is prevented

from axial movenient. To prevent rotation of

adjusting screw 110 when the handle 119 and
disk- 116 are being employed a friction device or
clamp is mounted on the rear end thereof. This
friction device or clamp comprises a split journat
127 at the upper end of the support 111 and a
clamp screw 128 extends therethrough., 5

In order that the oscillating infeed lever 115
will be at all times within convenient reach of the
operator and will bear {he same relation to the
regulating wheel slide and parts carried thereby
it is -adapted to be moved longitudinally of the joqu
screw. To this end the hub of {he lever 115 is
provided with a circumferential groove 115a re-
ceiving a tongue 1150 on a latch member. 115¢
secured by any suitable or desirable means to the
upper slide 31. From this it will be seen that
no interference is offered to the oscillation of the
lever but the same relation between the lever
and parts operated thereby is at all times main-
tained. .

In practice it is desirable that a slight axial 130
movement be given the grinding wheel to break
up grain lines and produce the desired finish on
the work. To this end the grinding wheel spin-
dle 27 has secured thereto or formed integral
therewith a2 worm 129 meshing with a worm wheel -5z
130 on vertical shaft 131. The said shaft 131 is
provided at its lower end with 4n eccentric re-
ceived in a channeled arm 132 for actuating same
about adjustable pivot 133. The extreme end of .
the spindle 27 is journaled in a sleeve 134 from - -
which tongue 135 extends. The said tongue 135
is connected at 136 with the oscillating arm 132
whereby the said oscillations of the arm are con-
verted into reciprocations of the sleeve and since
the said sleeve is connected to the spindle the -4
reciprocations of the sleeve are imparted to the
spindle. A housing or casing 137 is secured to the
spindle bearing 26 for enclosing the foregoing
parts and the housing has formed interiorly

Pt
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A shaft 139 extends through and beyond the
housing or casing 137 supporting interiorly there-
of a link 140 extending from the arm 132 and the
shaf; 139 has secured to it exteériorly of the
casing 137 a .lever 141 for oscillating the said
shaft about its axis for adjusting through the
link 140, the operative position of the arm 132.
A link 142, see Figures 8 and 9, is pivotally con-
nected to the arm 141 and the link 142 has piv-

oted to its other end an operating handle 143

which extends through bearing 144, secured to
the housing 25. A clamp screw 145 secures the
handle 143 in adjusted positions thereby locking
the spindle reciprocating parts at the desired
point to obtain the necessary reciprocations of
spindle 27 and grinding wheel 28. The handle
143 and clamp lock 145 are brought around the
side of the bed 25 to the front thereof wi hin
convenient reach of the operator so thdt he may
have access thereto for adjusting the operative
stroke of the spindle for stopping said oscilla-
tions without leaving his working position.

To insure the active faces of the grinding snd
regulating wheels extending parallel to one an-
other and to correct any inaceuracies in hori-
zontal parallelism thereof there has been pro-
vided a means. for adjusting one of the wheels
relative to the other in a horizontal plane. - To

.this end the bed 25 has secured thereto and ex-

tending thereabove a trunnion or pivot sleeve

. 146 received in a bore 147 formed in bed plate 148

which bed plate has formed thereon the ways-29
for the lower slide 30. . A similar sleeve 149 is
carried by the bed 25 at its rear end, this sleeve,
however, is received in a relatively large bore 150
formed in the rear end of the bed plate 148. As
seen in Figure 7, the said bed plate 148 is notched
to receive a nut 151 threadedly connected with
adjusting screw 152 which is rotatably journaled
in a bearing 153 carried by the bed 25. The outer
end of the screw 152 has an angled portion 154
for an actuating wrench whereby.the screw is
rotated. From this it will be seen that the bed
plate 148 and the parts carried thereby, namely:
the slides 30 and 31 may be adjusted in a hori-
zontal plane through the screw 152 about the
bearing sleeve 147 an amount determined by the
clearance of bore 150 with the sleeve 148, To se-
cure the bed plate in its adjusted position a clamp
bolt 155 extends through each of the sleeves 146
and 149 and each bolt has formed at its upper
end a head 156 cooperating with clamp plate 157.
As seen in Figure 4, the said clamp bolts 155 have
formed near their lower ends V-shaped notches
158 receiving points 159 of pins 160. The said
pins 160 are adapted to be actuated through
bearings 161 formed in*egral with the sleeves 146
and 149 and the said bearings 161 have formed

‘co-axial with the pins 160 threaded bores re-

ceiving the threaded ends of clamp screws 162
which screws have jq‘urnal'ed at their outer ends
in the bed 25.. From the foregoing it will be noted
that for any reason should the active faces of
the wheels be out of parallelism the same may
be corrected by actuating the slides carrying the
regulating wheel about the pivot sleeve or bear-
ing 147 until the said active faces are again
equally spaced from one. another at all points
throughout their length. i

As shown in Figure 2, the grinding and regu-
1ating wheels 28 and 33 are of unequal width, the
grinding wheel 28 being considerably narrower
than the regulating wheel 33. By this construc-
tion a substantial work receiving trough is formed

by the surface of regmating’ wheel 33 and angled‘

1,088,787 .

top 37 of a blade 35, which extends the full
length of the regulating wheel face, eliminating
any necessity for guide members for guiding the
work to the grinding throat between the grinding
and regulating wheels as was necessary in the

past. The parts are utilized in the position shown

in Pigure 2 for performing through-feed grind-

" ing operations in which the work is introduced

into the grinding throat and axially fed theres
through. For effecting the said feeding of the
work through the throat, the housing supporting
the regulating wheel spindle 32 is adjusted about
the axis of bearing member 107 to position the
axis of spindle 32 obliquely to the axis of the
grinding” wheel spindle 27 thereby to exert a
feed component on the work simultaneously with
the control of the rotation thereof. For this
purpose the regulating wheel spindle housing
106 has extending from it a pin 163 received in &
cored opening 164 formed in slide 165 which is
adjustable transversely of the housing 93 for a
purpose later to be described. The said slide 165
has threaded therethrough a screw 166 having its
head 167 extending thereabove, By reference to
Figure 5, it will be noted that the major portion
of the weight lies on the left hand side of the
center of bearing 107 thereby tending to rotate
the housing 106 and parts carried thereby in a
counter clockwise direction and maintaining con-
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tact between the pin 163 and end of the screw 166. 105

From this it will follow that if the screw 166 is
adjusted upwardly, as seen:in Figure 16, the
housing 106 will rotate in & counter .clockwise
direction while if the said screw were adjusted

downwardly the reverse motion would be im- 110

parted to the housing 106. The housing 106 is
clamped or locked in its adjusted position by
means of bolts 168 at the upper end thereof and
by a clamp 169 extending through the slide 165

and shown more clearly in Figure 16. The clamp 115

169 comprises a headed stud 170 extending
through an enlarged opening 171 formed in the
rear. wall of the housing 106 and through a
smaller opening 172 in the slide 165 having the

head 173 thereof engaging the said rear wall of 120

the housing 106 around the opening 171. ‘The
stud shank within the opening 172 has a tapered
notch 174 near its inner end cooperating with a
wedge shaped nose 175 formed on-the inner end

of pin 176. 'The outer end of the said pin 176 125

abuts a. clamp screw or bolt 177 whereby the said
pin 176 is actuated inwardly toward the stud 170
for axially urging the said stud through the
camming action of the tapered sides of nose 175
and the angled sides of the notch 174.

For performing in-feed grinding operations,
by which is meant the placing of work pieces
within the grinding throat, contracting the said
throat to feed the work into the grinding wheel,

subsequently opening the throat and removing 138

the work from the same side of the throat by
which it was introduced, the regulating wheel
unit i$ adjusted about the bearing 107 to have
the axis of the spindle extending:parallel with

the axis of the grinding wheel spindle. This type 140

of grinding operation is generally performed on
shouldered, tapered or other formed work. When
grinding or finishing shouldered work having a
cylindrical portion extending from the shoulder

it is necessary that the forward edges of the 14¢

grinding and regulating wheels be aligned with
one another., To this end the regulating wheel
housing 106 and parts carried thereby, as noted
above, are secured to the slide 165, which, see
Figure 1, has a dove-tailed tongue extending

16(
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therefrom received in a complementary formed
guideway in the forward face of housing portion
93 of slide 31. The slide 165, as noted above, has
projecting from it the lug 97 which in addition to

supporting the beveled gears 96 and 98 has a’

threaded boss 179 receiving the threaded end of
an adjusting screw 180. The outer end 181 of
the screw 180 has an angular cross section for
receiving the operating end of a suitable crank
or the like for effecting a rotation thereof where-
by the slide 165 and housing 106 are adjusted
relative to the fixed housing 93.

. From the foregoing it will be seen that the
regulating wheel and its spindle are mounted for
adjustment relative to the grinding wheel in an

placing the axes of the spindles obliquely to one
another. It will further be noted that the ad-

justment of the regulating wheel and its spindle

in a direction axially of the grinding wheel
spindle may take place regardless of the angular
relation existing between the axes of the grinding
and regulating wheel spindles at the time of the
adjustment. Also, that the regulating wheel and
its spindle may be adjusted in a vertical plane
at any point in the path of movement of the
regulating wheel axially of the grinding wheel.
The heads 167 and 181, respectively, of adjusting
screws 166 and 180 are within convenient reach
of the operator so that the above adjustments
may be made by him without leaving his normal
station and in a minimum of fime.

In order to grind a projecting portion of a cy-
lindrical work piece, as shown in PFigure 22, for
example, it is nececsary that the said work be
supported by the blade 35 and. held in con-

“tact with the regulating wheel for controlling

its rotation with the grinding wheel in position
to engage the projecting portion of the work.

A mechanism is disclosed in Figures 10, 11 and .

12 for holding the work in engagement with the
regulating wheel in which the bracket 36 is pro-
vided having bearings 182 through which oscil-
latirig bar 183 extends. The said bar is pro-
vided with a series of notches 184 for securing
thereto in adjusted positions arms 185 for move-
ment therewith. The arms 185 have extending
through an enlarged portion thereof a yieldable
lock member 186A, see Figure 12, cooperating
with the notches 184 for locking the arms 185
relative to the bar. Pressure rolls, or the like,
187 eve carried by the arms 188.which are ad-
justably secured to thé arms 185 by means of

-bolts or the like 186 extending through suitable

elongated perforations. To oscillate the bar 183
it is provided on one end with a link 189 con-
nected through a self-aligning bearing 190 with
the outer end of piston rod 191 which extends
into cylinder 192 having the piston 193 secured
thereto. - A spring 194 surrounds the piston rod
191 interiorly of the cylinder and abuts on op-
posite ends with the piston 193 and one of the
heads of the cylinder 192. A conduit 195 extends
from the other end of the cylinder 192 to an op-
erating cylinder 196 secured to the rear of
housirg 93 of the upper slide 31. The pressure
rolls 187 are employed during the performance
of an in-feed grinding operation and are, there-
fore, coupled up for automatic movement with

the in-feed lever 115 which is mounted for move-

ment adjacent the end of the housing or slide
31. For the purpose of automatically clamping
and releasing the work by the pressure rolls 187
the said in-feed lever 115 is provided with a
dog 197 cooperating with valve plunger 198 with-

g

in the valve cylinder 196 for coupling the hy-
draulic pressure with the cylinder 192 through
the conduit 195 for actuating the piston within
the said cylinder. .

In all in-feed grinding operations the work
is held in position relative to the active faces
of the wheels on the work rest blade to prevent
the shoulder on the work from engaging the sides
of the wheels. To this end, as shown in Figure
10, the work rest block or bracket 36 has secured
thereto a bracket 230 having an elongated slot
231 formed therein through which bolts or the
like 232 extend for securing the bracket in ad-
justed positions. Referring to Figure 21 it will
be noted that the bracket 230 has formed on one
face thereof a lip 233 having an inclined face
234. Secured to the bracket 230 above the lip
233 is a block or strip 235 having formed thereon
an inclined face 236 inclining in the opposite
direction to the direction of inclination of face
234, As will be noted the face of the bracket
'230 and the faces 234 and 236 extend at angles
to one another to form a groove of substantially
triangular cross section. A stop pin or member
237 is clamped between the lip 233 and the block
or strip 235 and the angle relation of the faces
of the slot forms a three point clamp against
the stop 237 rigidly securing same in adjusted
position. .While performing an in-feed grinding
operation the regulating wheel may have its axis
slightly canted to exert a feed component or
thrust on the work to hold same against the stop.

To readily adjust the parts for the grinding of
different sizes of work, suitable scales have been
provided. As shown in Figures 1 and 17, for de-
termining the height of the work rest blade 35
the forward edge thereof has adjustably secured
thereto a scale 199 carrying indication marks for
various diameters within the range of the ma-
chine. The said graduation marks cooperate with
a, pointer 200 secured to and carried by the work
rest block 36. The said scale 199 is provided with
an inclined upper surface 201 corresponding with
the inclined portion of the work rest blade 35 so
that when the said blade is resurfaced it is only
necessary to attach the scale thereto having the

‘inclined tops of the scale and blade coincident

and adjust the blade and scale relative to the
pointer to the desired diameter of work to be
ground and lock the blade in its adjusted position.

For effecting the said vertical adjustment of the
work rest blade 35 the block or bracket 36 has ex-
tending therethrough a bar 202 adjustable by
screw 203-for raising the pins 204 which engage
the bracket 204a of the said work rest blade 35.
From the foregoing it will be seen that the blade
35 may be adjusted in a minimum of time and
to the desired position relative to the axes of the
grinding and regulating wheels. From this it will
be seen that the axis of the work will, at all times
and irrespective of the size of the work, bear the
same relation to the axes of the grinding and
regulating wheels and will contact said wheels at
the same point thereby eliminating the necessity
for retrueing the surfaces of the wheels each time
a different size work piece is to be operated upon.

Cooperating with the work height scale 199 is
a pair of scales 205 and 206, the former carried
by the upper slide 31 while the latter is secured to
the lower slide 30. The lower slide 30 in addi-
‘tion is provided with an adjustable pointer or
zero plate 207 which is movable to determine the
position at which the upper and lower slides are
to be locked to perform a given grinding operation
on the work. "To determine this position of set-
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ting of the two slides the said plate 207 has indi-
cated thereon a zero point 208 while the scale 206
carries the several possible diameters of the regu-
lating wheel and the scale 205 carries the several

6 diameters of work capable of being ground or
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finished by the machine.

By reference to Figure 17 the operation of the
machine through the use of the setting dials
should be readily apparent since it is only neces-
sary to adjust the work rest blade to a position so
that the diameter of the work indicated on scale
199 secured to the blade registers with the pointer

or finger 200. If a new regulating wheel is being -

placed on the regulating wheel spindle then the
zero plate or scale 207 is loosened relative to the
lower slide 30 and adjusted longitudinally until
the marker thereon registers with the size of the
wheel now being placed on the spindle. Assum-
ing this size to be 13’’ in diameter the scale 207
would be shifted along the lower slide until its
marker registered with the graduation on the scale
206 and locked in this position. THe lower slide
,would then be held stationary and the upper slide
31 adjusted relatively thereto at this time the
scale 205 would be used and it would be set relative
to the marker 208 in accordance with the diameter
of the work to be ground. Assuming the work
to be 3’" in diameter this upper slide 31 would
be adjusted until the graduation indicating such a
diameter is positioned opposite the zero marker
208. The scales 205 and 199 are both set the same
so that the work size is indicated on each of said
scales while the indication on scale 206 is that of
the regulating wheel. When changing a ma-
chine to operate on a different size of work piece
the scale or zero plate 207 is left in its present
position and only the.upper slide 31 adjusted
relative to the lower slide to align the new work
diameter size on the plate 205 with the marker
208 whereupon the work rest blade is likewise
adjusted to align its new work diameter size with
the pointer 200. From time to time it becomes
necessary to retrue the active face of-the regu-
lating wheel which naturally reduces the said
wheel in diameter. As was noted above, the disk
116 carries suitable graduations for indicating the
amount of feeding movement being given to the
regulating wheel unit toward the grinding wheel.
This movement, as indicated by the graduations
124, will gradually increase or it will be evident
from the position of said graduations that the
zone of reciprocation imparted to the regulating
wheel unit by -the handle 119 and in-feed lever
115 is constantly shifting toward the grinding
wheel.
207 should be shifted so that the marker 208 on
its plate indicates the reduced diameter of the
wheel. At this time the upper slide 31 should be

adjusted to align the diameter -of the work as

indicated on the plate 205 with the said marker
208 thereby at all times keeping the two slides
in proper relation so that when setting the ma-
chine for a different size or kind of work it need
not be necessary to measure the regulating wheel
to determine its diameter but that a simple glance
at the plate will indicate its size.

In Figures 18—19—20 is shown a modification
in that the means for adjusting the slides relative
to one another for setting-up the work carrier
and feeding unit are carried solely by the upper
and lower slides. A scale 210 having at one end

thereof a flange 211 is secured to the lower slide 30

by suitable screws or the like 212 extending
through the flange into the said lower slide. A
second scale 213 having a flange 214 thereon,

If desirable and preferably the zero plate -
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similar to the flange 211, is secured to the upper
slide 31 also by means of screws or the like 215

_extending through the said flange 214 into the

upper slide 31. A rider 216 is mounted on the
scale 210 for movement relative thereto and the
said rider is held in adjusted position by spring
217 surrounding a bolt or the like 218 depending
from the rider. A nut 219 carried by the bolt 218
adjusts the tension of the spring 217. The said
seale 210 carries suitable indicia for indicating
the possible diameter of regulating wheels to be

‘used with the machine and this indicia cooperates

with a marker or zero point 220 formed on the
rider 216.  The scale 213 also carries suitable

_indicia indicating the various sizes of work within

the capacity of the machine which indicia co-
operates with the zero marker 220. As shown in
Figure 19 the rider 216 is in the position for a
14'’ diameter of wheel for operation on a one-
half inch diameter work, -

It is believed that the operation of the scales
will be readily understood by reference to the
above use of scales 199, 205 and 206, it being
understood that the scale 199 associated with the
work rest blade must be used with the scales 210
and 213 for properly adjusting the machine.

The operation of the machine as a whole after'

it has been set-up with regard to the size of
regulating wheel and work being employed should
be clearly ,understood from the foregoing de-
scription. It is to be noted, however, that all of
the controls for effecting the various operations
and adjustments are all within convenient reach
of the operator from the operating position at the
forward end of the grinding throat. It will also
be noted that the machine is capable of per-
forming grinding operations throughout a wide
range of diameters and a multiplicity of opera-
tions which in the past required special machines
or that necessitated the expenditure of large
amounts of time to convert from one type grind-
ing to another or required the addition of attach-
ments and extra parts to adapt them for the said
different styles of grinding operations. ‘

What is claimed is:

1. In a centerless grinder the combination of a
bed, a spindle rotatably supported thereby for
rotation about a fixed axis, & second spindle rotat-
ably carried by the bed, means supporting the

spindle for adjustment in a direction of the axis -

of the first spindle, means for adjusting the sup-
port and spindle in a vertical plane to dispose
the axes of the spindles obliquely to one another,
and additional means for adjusting the second
spindle and its support in a horizontal plane to
adjust the axes of the spindles parallel to one
another. '

2. In a device of the class described the combi-
nation of a bed, a bed plate carried thereby, a
trunnion operatively coupling the bed and bed
plate, means supporting a spindle on the bed
plate, means supporting a second spindle on the
bed, an adjusting screw carried by the bed opera-
tively coupled with the bed plate for arcuately
adjusting the bed plate about the trunnion to
align the axes of the spindles in parallelism, and
means for locking the bed plate in its adjusted
position.

3. In a device of the class described the combi-
nation of a bed, a bed plate carried thereby, a
trunnion operatively coupling the bed and bed
plate, means supporting a spindle on the bed plate,
means supporting a second spindle on the bed, an
adjusting screw carried by the bed operatively
coupled with the bed plate for arcuately adjusting
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the bed plate abouit the trunnion to align the axes
of the spindles in parallelism, means for locking
the bed plate in its adjusted position, said means
comprising vertically shiftable clamp bolts hav-
ing cam faces formed thereon intermediate their
ends, and wedge shaped clamp screws cooperating
with the cam faces on the bolts for actuating sa.d
bolts axially of themselves.

4. In a centerless grinder the combination of
a pair of opposed grinding and regulating wheels
forming a grinding throat therebetween, a work
rest blade within the grinding throat having an
active, inclined, operative surface inclining to-
ward the face of the regulating wheel to form
a work receiving trough therewith, a block he-
neath the grinding throat supporting the work

rest blade and having bearings integral there--

with, a shaft oscillatably supported by the bear-
ings, arms adjustably mounted on the shaft,
pressure rolls adjustably carried by the arms for
engagement with-the work on the work rest
blade to hold same in frictional engagement with
the regulating wheel, a lever on the end of the
oscillatable shaft, a piston secured to the ‘end
of the lever, an hydraulic pressure source for ac-
tuating the piston for oscillating the shaft, and
means for controlling the flow of the. pressure
source, .

5. In a centerless grinder the combination of
a pair of opposed grinding and regulating wheels
forming a grinding throat thercbetween, a spindle
for each wheel, means for axially adjusting each
spindle, means for adjusting the axis of one of
the spindles in a vertical plane to obliquely dis-
pose the axes of the spindles relative to one
another, and additional means for adjusting one
of the spindles in a horizontal plane to align the

6. In a centerléss grinder the combination of
a pair of opposed grinding and regulating wheels
forming a grinding throat therebetween having
an entering portion on the operator’s side of
the grinder, means for reciprocating the grind-
ing wheel spindle including a handle within con-
venient reach of the operator, means for feed-
ing one of the wheels toward the other to effect
a stock removal from a work piece within the
grinding throat including a lever within conven-
ient reach of the operator, means. for axially
and angularly adjusting the regulating wheel in-
cluding manually actuable adjusting serews with-
in convenient reach of the cperator, and means
for rotating the regulating wheel at variable
speeds including a shifter lever within convenient
reach of the operator. ) )

1. In a centerless grinder the combination of
a oed, a grinding wheel carried thereby and
operable at a high grinding rate of speed, a slide

carried by the bed translatable relative theretso,

a work rest blade carried by. the slide adjacent

the grinding wheel for supporting a work piece in -
engagement with the wheel, a second slide car-.

ried by the first and movable with and relative

to said first slide, a regulating wheel carried by.

the second slide rotatable at a slow work con-

-trolling rate of speed and engaging the work,

and means associated with the slides for indi-
cating the reiative adjustment thercof one with
respect to the-other.

8. In a centerless grinder the combination of

. & bed, a grinding wheel carried thereby and

operable at a high grinding rate of speed, a.slide

. carried by the bed translatable relative thereto,

a work rest blade carried by the slide adjacent
the grinding wheel Vfor Ssupporting a work piece

_the didmeter of the work to be operated upon.

7

in engagement with the wheel, a second slide
carried by the first and movable with and rela-
tive to said first slide, a regulating wheel carried
by the second slide rotatable at a slow work
controlling rate of speed and engaging the work,
means associated with the slides for indicating
the relative adjustment thereof one with respect
to the other, and means associated with the work
rest blade for indicating its vertical position rela-
tive to the wheels whereby said wheels and work

80

85

‘rest blade may be readily set up for different

sizes of work.

8. In a centerless grinder the combination of
a pair of opposed grinding and regulating wheels
forming a grinding throat therebetween, a work 90
rest blade subtending the grinding throat and
vertically adjustable relative thereto and having
an angled cperative surface inclining toward the
surface of the regulating wheel, a slide adjust-
ably, detachably secured to the work rest blade,
and means fixed as respects the blade and grind-
ing throat for co-operation with the scale for
determining the vertical adjustment thereof and
to indicate the diameter of work being operated
upon. , '

10. A regulating wheel unit for use with a
centerless grinder comprising a bed, a slide car-
ried thereby and movable relative thereto, a sec-
ond slide carried by the first movable therewith
and relative thereto, a regulating wheel rotatably 105
supported by the second slide, and a pair of scales
one carried by each of the slides for indicating
the relative position of the slides in accordance
with the diameter of the regulating wheel and
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110
11. A regulating wheel unit for use with a
centerless grinder comprising a bed, a slide car~
ried thereby and movable relative thereto, a
second slide carried by the first movable there-
with and relative thereto, a regulating wheel 115
rotatably supported by the second slide, a pair
of scales one carried by each of the slides for in-
dicating the relative position of the slides in
accordance with the diameter of the regulating .
wheel and the diameter of the work to be operat- 120
ed upon, adjustable means between the scales

_cooperating with the said scales for setting the

slides at the desired adjustment, and means for
locking the said means in adjusted positions.

12. In a device of the class described for opera- 125
tion on circular work pieces of different diameters
the- combination of a support member, a work - .
rest blade and a regulating wheel on said support-
ing member each adjustable relative thereto and
in angularly related directions to one another, 120
and means determining the necessary adjust-
ment of work rest blade and regulating wheel to
maintain the position of the transverse -contact
path on regulating wheel constant for work of
différent diameters. 135

13. In a centerless grinder the combination
with a grinding wheel, of a regulating wheel unit
movable toward and from the grinding wheel to
feed a work piece supported and controlled there-
by into the grinding wheel comprising a sup-
porting member, a scale thereon reading in ferms
of wheel diameter, an indicator positionable for
effective diameter of the wheel at a given instant,
a wheel carrying slide on the supporting member,
and a scale on the slids indicating in terms of 145
work diameter the degree of adjustment of the
slide necessary to maintain a given fransverse
contact path of the whesl in contact with work
of various diameters,

14.In a centerless grinder the combination of 150

110
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a bed, a grinding wheel rotatably supported there-
by, a slide carried by the bed for movement rela-
tive thereto toward and from the grinding wheel,
a second slide carried by the first for movement
relative thereto, a work rotation controlling
wheel carried by the second slide, the proximate
points of the wheels engaging the work on oppo-
side sides thereof, a work rest blade carried by
one of the slides for supporting a work piece while
in engagement with the wheels, a pointer car-
ried by the work rest blade supporting slide, an
adjustable scale carried by the work rest blade
cooperating with the pointer for indicating the
vertical adjustment of the blade corresponding to
the diameter of the work being operated upon, a
pair of additional scales one carried by each of
the slides for indicating the relative adjustment
of the slides in accordance with the diameter of
regulating wheel being used and the diameter
of work being operated upon, and means for at
all times advising the operator of the diameter
of regulating wheel being employed to facilitate
subsequent adjustments of the slides.

15. In a centerless grinder the combination of
a pair of opposed grinding and regulating wheels
forming a grinding throat therebetween, a block
subtending the grinding throat, a work rest blade
carried thereby for supporting a work piece in
engagement with the wheels, bearings on the
block, an oscillatable shaft journaled in the bear-
ings, a piston operatively coupled with the shaft
for oscillating same relative to its bearings, arms
adjustably secured axially of the shaft, pressure
rolls carried by the arms for engagement with
the work on the work rest blade to hold said
work in frictional engagement with one of the
wheels, and means for actuating the piston for
oscillating the shaft toward the wheel to urge
the work thereagainst.

16. In a centerless grinder the combination of
a pair of opposed grinding and regulating wheels
forming a grinding throat therebetween, a block
subtending the grinding throat, a work rest blade
carried thereby for supporting a work piece in
engagement with the wheels, bearings on the
block, an oscillatable shaft journaled in the bear-
ings, a piston operatively coupled with the shaft
for oscillating.same relative to its bearings, arms
adjustably secured axially of the shaft, pressure
rolls carried by the arms for engagement with
the work on the work rest blade to hold said work
in frictional engagement with one of the wheels,
means for actuating the piston for oscillating
the shaft toward the wheel to urge the work
thereagainst, and yielding means for reversely
oscillating the shaft teo free the work of the
pressure rolls.

17, In a centerless grinder the combination of
a pair of opposed grinding and regulating wheels
forming a grinding throat therebetween, a block
subtending the grinding throat, a work rest blade
carried thereby for supporting a work piece in
engagement with the wheels, bearings on the
block, an oscillatable shaft journaled in the bear-
ings, a piston operatively coupled with the shaft
for oscillating same relative to its bearings, arms
adjustably secured axially of the shaft, pressure
rolls carried by the arms for engagement with
the work on the work rest blade to hold said
work in frictional engagement with one of the
wheels, means for actuating the piston for oscil-
lating the shaft towarc the wheel to urge the
work thereagainst, yielding means for reversely
oscillating the shaft to free the work of the
pressure rolls, and means for adjusting the arms
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axially of the oscillating shaft comprising
notches formed in the shaft and yieldable lock-
ing pins carried by the arms cooperating with
the notches in the shaft.

18. In a centerless grinder the combination
of a pair of opposed grinding and regulating
wheels forming a grinding throat therebetween,
a work rest blade subtending the grinding throat
for supporting a work piece in engagement with
the wheels, and means for actuating one of the
wheels toward the other to feed the work on the
work rest blade into the grinding wheel comprising
o slide rotatably supporting the wheel, a nut ro-
tatably but not translatably carried by the slide,
an adjusting screw rotatably but not translat-
ably carried by the bed, a manually actuable
lever on the adjusting screw for movement ax-
ially thereof but not rotatable relative thereto,
and means for adjusting the lever axially of the
screw through the slide actuated thereby.

19. In a device of the class described the com-
bination of a bed, a rotatable shaft carried by
the bed, and means for rotating the shaft at a
plurality of speeds comprising a gear box se-
cured to the bed, a drive shaft journaled in the
gear box, a prime mover for rotating the drive
shaft, an intermediate shaft journaled in the
gear box, means transmitting motion from the
drive shaft to the intermediate shaft, a sleeve
gear unit loosely mounted on the drive shaft
having 'a plurality of gears thereon, a gear unit
slidably carried by the intermediate shaft for
engagement with the gears of the sleeve gear
unit, a driven shaft slidably journaled in the
gear box, a slidable gear unit carried by the
driven shaft, a gear shift lever having universal
movement in a horizontal plane for connecting
the slidable gear unit on the intermediate shaft
and the sliding gear unit on the driven shaft
with the gears on the gear sleeve for rotating the
driven shaft at a plurality of speeds, a counter-
shaft having gears thereon, gears on the driven
shaft for engagement with the gears on the
comntershaft for rotating the countershaft at
the driven shaft’s speeds, and means for adjust-
Ing the driven shaft to mesh the several gears
thereof with the gears of the countershaft for
rotating. the said: countershaft at an additional
number of speeds.

20. In a device of the class described the com-
bination of a bed, a spindle rotatably carried
by the bed, a grinding wheel secured to the spin-
dle for movement therewith, means for recipro-
cating the spindle and grinding wheel compris-
ing an oscillating arm, means connecting the arm
with the spindle for changing the oscillations of
the arm into reciprocations of the spindle, a lever
for varying the operative position of the oscillat-
able arm, a handle at the front of the bed for
varying the position of the lever, a link connect-
ing the handle with the lever, and means for
locking the handle in its adjusted positions.

21. In a device of the class described the combi-
nation of a bed, a slide carried thereby and trans-

latable relative-thereto, an- adjusting screw for 4

effecting the translations of the slide rotatably
but not translatably journaled in the bed, a nut
rotatably but not translatably carried by tl.e slide
having threaded engagement with the adjusting

serew, means carried by the slide for rotating the -

nut to effect movement of the slide and nut longi-
tudinally of the screw, and additional means for
rotating the screw to effect movement of the
slide, said means being movable with the slide
longitudinally of the screw.
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22. In a device of the class described the com-
bination of a support member, a work rest blade
and a regulating wheel on the slide adjustable
relative thereto, means determining the necessary
adjustment of work rest and regulating wheel to
maintain the position of the transverse contact
path on regulating wheel constant for work of
different diameters, and additional means to
indicate adjustment necessary to compensate for
wear on regulating wheel.

23. In a centerless grinder the combination of

. a bed, a grinding wheel rotatably mounted there-
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on, an opposed regulating wheel forming with the *
grinding wheel a grinding throat, a work rest

blade subtending the grinding throat and having
an angular operative surface, and means for ad-
justing the parts to maintain the position of the
contact path of the work on the regulating wheel
constant for different diameters of work compris-
ing a slide on which the regulating wheel is jour-

‘naled, a second slide carried by the Led and sup-

porting the regulating wheel slide, a scale mem-

ber secured to the regulating wheel slide having .

graduation marks thereon reading in terms of

work diameter, a second scale member beneath -

the first scale and secured to the second slide hav-
ing graduations thereon reading in terms of regu-
lating wheel diameter, and a rider on one of said
scales having an indicator adapted to simultane-
ously register with the graduations on the two
scales for simultaneously indicating. the size of
the regulating wheel being employed and the size
of the work piece to be operated upon.

24. In a centerless grinder the combination of
a bed, a grinding wheel rotatably mounted there-
on, an opposed regulating wheel forming with the
grinding wheel a grinding throat, a work rest
blade subtending the grinding throat and having
an angular operative surface, and means for ad-
justing the parts to maintain the position of the
contact path of the work on the regulating wheel
constant for different diameters of work com-
prising a slide on which the regulating wheel is
journaled, a second slide carried by the bed and
supporting the regulating wheel slide, a scale
member secured to the regulating wheel slide
having graduation marks thereon reading in
terms of work diameter, a second scale member
beneath the first scale and secured to the second
slide having graduations thereon reading in terms
of regulating wheel diameter, a rider on one of
said scales having an indicator adapted to simul-
taneously register with the graduations on the
two scales for simultaneously indicating the size
of the regulating wheel being .employed and the

size of the work piece to be operated upon, and

yielding means associated with the rider for
maintaining it in its adjustable positions.

25. In a centerless grinder the combination of
a bed, a grinding wheel rotatably mounted there-
on, an opposed regulating wheel forming with the
grinding wheel a grinding throat, a work rest
blade subtending the grinding throat and having
an angular operative surface, and means for ad-
Justing the parts to maintain the position of the
contact path of the work on the regulating wheel
constant for different diameters of work compris-
Ing a slide on which the regulating wheel.is

Journaled, a second slide carried by the bed and"

supporting the regulating wheel slide, a scale
member secured to the regulating wheel slide hav-
ing graduation marks thereon reading in terms
of work diameter, a second scale member be-
neath the frst scale and secured to the second
slide having graduations thereon reading in terms

of regulating wheel diameter, a rider on one of
said scales having an indicator adapted to simul-
taneously register with the graduations on the

‘two scales for simultaneousiy indicating the size

of the regulating wheel being employed and the
size of the work piece to be operated upon, yield-

ing means associated with the rider for main-

taining it in its adjustable positions, means
mounting the work rest blade on the lower slide
for adjustment relative thereto, a secale member
detachably and adjustably secured to the work
rest blade reading in terms of work diameter, and
a fixed pointer carried by the second slide co-
operating with the graduations on the work rest
scale for determining its adjustment in accord-
ance with the diameter of the work to be oper-
ated upon and in accordance with the setting of
the work diameter scale carried by the regulating
wheel slide. |

26. In ‘a centeriess grinder of the class de-
scribed the combination of a pair of opposed
grinding and regulating wheels forining a grind-
ing throat therebetween, a work rest blade sub-
tending - the grinding throat for supporting the
work while in simultaneous engagement with the
grinding and regulating wheels, a block support-
ing the blade for vertical adjustment relative
to the grinding throat, journal bearings opera-
tively associated with the block, a shaft oscillat-
ably journaled in the bearings, arms carried by
the shaft -and adapted to be adjustably locked
axially of the shaft, a piston and cylinder mech-
anism operatively coupled with the shaft for
effecting its oscillation in a direction to shift the
pressure rollers into engagement with the work
while on the work rest blade, and yielding means
for oscillating the shaft in a reverse direction to
free the work of the pressure rollers. ’

27. In a centerless grinder of .the class de-
scribed the combination of -a pair of opposed
grinding and regulating wheels forming a grind-
ing throat therebetween, a work rest blade sub-
tending the grinding throat for supporting the
work while in simultaneous engagement with the
grinding and regulating wheels, a block support-
ing the blade for vertical adjustment relative to
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the grinding throat, journal bearings operatively.

associated with the block, a shaft oscillatably
journaled in the. bearings, arms carried by the
shaft and adapted to b~ adjustably locked ax-
ially of the shaft, a pistun and cylinder mecha-

125

nism operatively coupled with the shaft for ef-.

fecting its oscillation in-a direction to shift the
pressure rollers into engagement with .the work
while on the work rest blade, and yielding means
for oscillating the shaft in a reverse direction to

“free the work of the pressure rollers, each of

said arms being formed of two parts pivoted
to one another whereby the pressure rollers may
be circumferentially adjusted as respects the axis
of the shaft.

28.In a centerless grinder of the class de-
scribed the combination of a pair of opposed
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grinding -and regulating wheels forming a grind- .

ing throat therebetween, a work rest blade sub-
tending the.grinding throat for supporting the
work while in simultaneous engagement with the
grinding and regulating wheels, a block support-
ing the blade for vertical adjustment relative to
the -grinding throat, journal bearings opera-

‘tively associated with the block, a shaft oscillat-

ably journaled in the bearings, arms carried by
the shaft and adapted to be adjustably locked
axially of the shaft, a piston and cylinder mech-
anism operatively coupled with the shaft for
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effecting its oscillation in a direction to shift
the pressure rollers into engagement with the
work while on the work rest blade, and yielding
means for oscillating the shaft in a reverse direc-
tion to free the work of the presstire rollers,
each of said arms being formed of two parts
pivoted to one another whereby the pressure
rollers may be circumferentially adjusted as re-
spects the axis of the shaft, said arm locking
means comprising a plurality of notches formed
along the shaft, and yieldable detents carried by
the arms co-operating with said notches.

29. In a centerless grinder of the .class de-
scribed the combination of a bed, a pair of op-
posed grinding and regulating wheels mounted
thereon and forming a grinding throat therebe-
tween, a slide supporting the regulating wheel for
movement toward and from the grinding wheel

" to vary the width of the grinding throat, a second

slide mounted on the first in which is journaled
the regulating wheel, means for shifting the
said second slide transversely of the first to axi-
ally adjust the position of the grinding and reg-
ulating wheels, a driven shaft rotatably jour-
naled in the first slide, a transmission mecha-
nism carried by the second slide and including
the regulating wheel, and a sliding driven gear
on the driven shaft connected with the regulat-
ing wheel transmission means whereby the reg-
ulating wheel is properly rotated throughout the
transverse adjustment thereof. ’
30. In a centerless grinder of the .class de-
scribed the combination of a bed, a pair of
opposed grinding and regulating wheels mounted
thereon -and forming a grinding throat there-
between, a slide supporting the regulating wheel
for movement toward and from the grinding

wheel to vary the width of the grinding

throat, a second slide mounted on the first
in which is journaled the regulating wheel,
means for shifting the said second slide trans-
versely of the first to axially adjust the position
of the grinding and regulating wheels, a driven
shaft rotatably journaled in the first slide, a
transmission mechanism ecarried by the second

‘throughout the transverse adjustment thereof,

‘posed grinding and regulating wheels mounted

1,988,757

slide and including the regulating wheel, a slid-
ing driven geal on the driven shaft connected
with the regulating wheel transmission means
whereby the regulating wheel is properly rotated
80
and a variable drive mechanism for rotating the
driven shaft.

31. In a centerless grinder of the class de-
scribed the combination of a bed, a pair of op-

thereon and forming a grinding throat therebe-
tween, a slide supporting *he regulating wheel
for movement toward and from the grinding
wheel to vary the width of the grinding throat,
a second slide mounted on the first in which is
journaled the regulating wheel, means for shift-
ing the said second slide transversely of the first
to axially adjust the position of the grinding and
regulating wheels, a driven shaft rotatably jour-
naled in the first slide, a transmission mecha-
nism carried by the second slide and including
the regulating. wheel, a sliding driven gear on
the driven shaft connected with the regulating
wheel transmission means whereby the regulat-
ing wheel is properly rotated throughout the
transverse adjustment thereof, a variable drive
mechanism disposed at the end of the bed for
rotating the driven shaft, a lever for actuating
the shiftable members of the variable drive
mechanism which is disposed on the forward
side of the bed, and means connecting the con-
trol lever with the variable transmission drive.
32, In a centerless grinder the combination of
& bed, a spindle rotatably supported thereby, a .
second spindle rotatably carried by the bed, 110
means supporting one of said spindies for ad-
justment in a direction of extent of the axis of
the first spindle, means for adjusting the sup-
port and spindle in a vertical plane to dispose
the axes of the spindles obliquely to one another, 117
and additional means for adjusting the spindle
and its support in a horizontal plane to adjust
the axes of the spindles parallel to one another.
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