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- UNITED STATES PATENT OFFICE.

WILLIAM LE ROY BRYANT, OF SPRINGFIELD, VERMONT.

~ No. 25,867.

MULTISPINDLE METAL-GRINDING MACHINE.

Specification of Letters Patent.

Patented June 22, 1509.

Application filed October 26, 1907. Serial No. 399,334.

To all whom 4t may concern:

In addition to the orinding tools, Iremploy

~ Beitknown'that I, WrLLiam L Roy Bry- | a turning tool which is not rotated, but which
- ANT, of Springfield, in the county of Windsor

and State of Vermont, have invented certain
new and useful Improvements in Multispin-
dle Metal-Grinding Machines, of which the

following is a specification.

In modern machine shop practice, the best

~ results are secured in the production of

10

it by means of a grinding tool.
finishing operation necessitates the removal
of a small amount of stock, a grinding tool 1s

turned work by roughing out the work with
a lathe or special machine, and then fimishing
Where -the

particularly desirable for accomplishing that
result, since the removal of the small amount
of stock may be done accurately and speedily.

~ The object of the present invention is to

25

30

provide a machine for grinding and finishing

turned work and for forming thercon exter-

nal or internal tapers or shoulders as the
“character of the work may require.

- Generally speaking, the invention com-
prises a plurality of grinding tools of differ-
ent shapes, sizes and abrading qualities

“which may be successively brought. into op-

erative relation to the work without neces-
sitating a change or removal of the piece of

‘work. The various grinding tools are mount-

ed upon spindles which may be driven at the
particular speed it 1s desirable to rotate the
orinding tools thercon. These spindles are

~mounted upon a rotatable turret located

“upon a carriage, so that the turret may be ro-

tated to bring any desired ¢grinding tool mto

‘operative relation to the work, and the car-

ringe may be advanced and retracted to teed
the tool relatively to the work. The work

~ holder consists preferably of a spindle having

thereon a chuck or other device {for receiving

the work. The work holder is rotated and 1s
mounted on slides, 1n consequence of which

1t may be moved in hnes parallel to its axas
and also in lines transverse to 1its axis. These

slides are preferably located upon a support
or table which may be swung about an axis

perpendicular to the axis of the chuck so as

to hold the work either in parallelism with
the grinder, or at an angle thereto for the
production of a taper. The machine, as

1llustrated, is of the semi-automatic type, in

that the rotation of the turret tor the grmder
spindles to present the grinding tools to the

work is effected manually, although T have |
i contemplated the provision ol automatic
“mechanism for securing this resuit.

turret-rotating mechanisim.

is mounted in the turret so that it may be
brought into proper relation to-the work.

In the grinding of a piece of shouldered
work, it 1s necessary to first ‘‘neck’ the
work (4. e. form.a groove therein) to provide
the proper clearance for the grinding tool.
Heretofore this has been accomplished by a
separate lathe, but this I regard as bad prac-
tice, for the reason that the groove or clear-

ance thus formed may not be concentricwith

the finmished ground surface. To prevent
this possible error, I provide the turning or
necking tool mounted upon the turret, so
that alter the work has been secured 1 the
work spindle, it may be first necked and then
gTOUN. -

Referring to the accompanying drawings,

whieh illustrate one embodiment of the m-

. L JEE . 3 .
vention, to the details of construction of
which the invention is not limited however—
Figure 1 illustrates the machine in side eleva-

tion. Kig. 2 represents an elevation of one
end of the machine. IFig. 3 represents an

elevation of the other end of the macline.
Iig. 4 represents the machine in plan view.
[ig. 5 1s a longitudinal vertical section on the
line z—a of Kig. 4. Iig. 6 12 a longitudmal
vertical seetion on the line y—vy of lfig. 4.
i, 7 represents a longitudinal vertical see-
tion through the machine. Iig. 8 illustrates
in plan view the grinder spindles and t
turret. Fig. 9 illustrates substantially the
same mechanism in front elevation, partially
in section. Fig. 10representsa section on the
line 10—10 of Fie. 1. Ife. 11 itllustrates a
section on the e 11—11 of i, 6. g, 12
represents a section on the line 12-—12 of i*1g.
11 and illustrates one of the adjustable stops.
Fig. 13 represents a section on the line 13—13
of Fig. 9. Mg, 14 llustrates a section
through one of the spindles and one of the
knock-oft bars. Fig. 15 1llustrates i front
view a portion of the automatic turret-rotat-
ing mechanism by which the grinding tools

i

are fed transversely with relation to the
work. Iig. 16 represents a section on the
line 16---16 of 1. 15.  Hig. 17 represents
vertical transverse sectlion o portion ot the
mechanism for eflecting the operation ol the
Kigs.. 18 to 24
mclusive tlustrate details of the construction
thereof. TFigs. 25 to 28 inclusive illustrate
the longitudinally movable bars which forn

| o part of the devices which cause the opera-

he
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Ry

~ tion of the ,turrét-rotﬁting mechanism and

10

15

- 20

also which control the slide-moving mechan-
ism. [Fig. 29 illustrates one of the disks
forming a part of the turret. Fig. 30 illus-
trates the means for rotating the grinder
spindles. Fig. 31 represents a section on the
bne 31—31 of Fig. 30. Fig. 32 represents in
section one of the grinder spindles with the

parts thereon. Figs. 33 and 34 respectively

represent sections on the lines 33—33; and
34—34 of Kig. 32. Fig. 35 represents the

power-transmitting mechanism forming a |

part of the machine. Fig. 36 represents a
section cn the line 36—36 of Fig. 7. Fig. 37
represents a section on the line 37—37 of Fig.
1. Fig. 38 represents a section on the line
38—38 of Fig. 37. Kig. 39 represents in plan
view the work-holding and rotating devices.
Fig. 40 represents a horizontal section
through the same. Fig. 41 represents a sec-
tion on the line 41—41 of Fig. 39. Figs. 42
and 43 illustrate the guides for one of the
slides forming a part of the work-holding and

rotating mechanism. | |
Before proceeding to describe the machine

- which I have selected as best embodying my

invention, I desire to have 1t understood that

- said machine is not the only embodiment. of

30

35

40

333

60

which the invention is capable, that a wide
range of equivalents 'may be émployed for
the parts which I have illustrated and will

heremafter describe, and that the phraseol-
O%}T which I have adopted is for the purpose |
0

description and not of limitation except
where the sense absolutely requires 1t. '

The machine is provided with a box-like
bed or main frame 50, which is substantially
oblong. This bed is hollow to receive the:
power-transmitting mechanism, and 1t has

upon its upper surface guides to receive what
may be termed the tool-slide or carriage.

The carriage is moved longitudinally of the
‘bed by a power-transmitting mechanism,

and it is provided with a turret in which are

mounted the carriers or spindles for the
erinderteool. Asthetool-carriersare brought

to operative position with relation to the
work, they are rotated by suitable power-
transmitting mechanism at the proper or de-
sired speed. The rotation of the turret to
bring the proper tool into position to cperate
upon the work is effected I];y manually-actu-

ated devices. In addition thereto, the tur-

ret 1s rotated a short distance one step for
each longitudinal reciprocation of the tool-
slide to effect a transverse feed of the grinder
relatively to the work. At the eud of the
bed, there 1s pivoted a support or table which
carries slides upon which 1s journaled the
work-carrier. . .
Proceeding to a detailed description, the

 bed 50 is provided with guides or guideways

51 52 to receive and support the carriage 53
which 1s provided with compiemental guides

925,867

on the bed. The left end of the carriage is in
the form of a hollow eylinder, as shown in

Figs. 7 and 10, to receive the barrel-shaped

turret which 1s indicated at 56, said turret
having a peripheral flange 57 which is jour-
naled 1n a bearing 58 formed at the left end

of the tool-slide. - The turret has an exten-
sion 59, the end 60 of which 1s journaled in a

bearing 61 1n the end wall 62 of the tool-
slide. The turret end 60 has thrust collars

601,602, there being a spring 603 between the

collars 602, and a head 604 on the end 60 to
hold the turret firmly against the collar 601.
Secured to the under side of the carriage,
there 1s a rack 63 with which 1s engaged a
pinion 64 for effecting its movement and

thereby causing the reciprocation of the car-

riage. In the turret are mounted a plurahity
of sleeves or bolsters 65, of which there may

be any desired number, as four for instance.

These sleeves or bolsters are longitudinally
movable relatively to the turret and may be
locked 1n position after such movement, as
will be subsequently explained. Each sleeve
serves as ar elongated bearing for one of the

spindles which carries a grinding tool,- as

illustrated in Fig. 32, In addition to the
grinder spindles, I provide a bar or cylin-
drical carrier 651 W%ieh is provided at its
front end with a transversely adjustable
necking or turning cutter 652 as shown in
Fig. 13. Hach sleeve 65, and the bar 651 are
mounted in the end walls 66 of the turret
which are apertured to receive them. Said
members are each provided with a longitudi-

nal exterior groove at one end, as indicated at
67, to receive a combined spline and wedge
68 which rs-Inserted in a notch in one of the

end walls 66. 1n the aperture in the other of
the end walls 66 1s & wedge 69. A red 70 1s
passed through the two wedges, its head en-
caging the wedge 69, and a nut 71 on its

other end engaging the wedge 68. The nut

71 has a handle so that, by rotating it in one
direction or the other, the wedges may be
drawn closer together to clamp the sleeve or
the bar 651 against movement or else may be
released to permit the sleeve or the bar 651
to be moved manusally longitudinally. Kach
sleeve is provided at its ends with bearings
72 73 to receive the spindles for carrying the
erinding tools 74. Kach spindle, which 1s in-
dicated as a whole at 75, 15 extensible, con-
sisting of two telescoping parts ¢ and 6.
The extensible part a of the spindle is jour-
naled 1n bearings 72 and 73 and is provided
with a socket ¢ to receive the part b which is
splined therein, as shown in Fig. 32. The
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extremity of the part b of the spindle is jour-

naled in peripheral flanges 76 77 of the ex-
tension 59 oi the turret, these fianges being

‘separated from each other a distance for the

purpose to be explained. ' The part & is held

| agalnst axial movement with relation to the

125

65 or guideways 54 55 to engage those at 51 52 | turret by collars 78 and has mounted loosely 130



flanges 76 zmd 77 of the turret.
18 loose bemg held between one of the colla,rs
78 and a collar 80 pinned on the part b of the

spindle 75. Splined upon the said part b 1s

925,867

pulley 79 located between the

upon it a
This pulley

a friction clutch member 81 having an mnter-

nally-tapering portion on the pulley 79.

- This clutech member has a hub which 1s jour-

10

‘naled in the peripheral flange 77 of the turret
and it also forms a bearmcr for the part b of

~ the spindle 75. A spring 82 encircles the
end of the part b, one end bearing against

15

20

- 25

- handle nut 85.

an internal shoulder in the hub of the clutch

‘and the other bearing against a collar 83 on

the end of the part b so as to normally hold

the elutch member yieldingly in engagement
with the pulley so that the spmdle Wwill be

yieldingly driven. A sleeve or bushing 84

eneircles the hub of the cluteh member “and

has a threaded end upon which there is a
This nut mnay bhe adjusted to
serve as a stop for a collar 86 on the end of
the hub of the clutch member so ds to limit
the longitudinal movement of the cluteh or
so as to withdraw the clutch from engage-

- ment with the pulley.

Returning now to the part a of the spindle

75, it will be observed that the bushing 73 is-

beveled and split, and 1s crowded 1nto the
beveled end of the sleeve 65 by a ring 87.

The bushing 72 is likewise split md beveled

 and i 1s Torced into phce by a flanged rng 88.

40

Oil is introduced into the interior of the
sleeve 65 through a duct 89 normally closed
- by a serew pluﬂ‘ 90.

of the spindle are helically grooved to C%}IE‘I‘\
he

~outer end of the part 2 1s somewhat enlarged

The ends of the part e

oll into the bearing bushme‘s 72 T3.

to provide a shoulder which may abut afmmbt
a thrust-resisting w asher 91. The outer eX-

tremity of the qpmdle is tapered as at 92 to

- receive the metallie hub 93 of the grinding
| Wheel there being a nut as at 94 to hold ssud

45

~hub in place.
steeve and is provided with a packing ring 95

The said hub overlaps the

- to prevent the entrance of water into the
‘space between them. The hub 1s formed

50

55

with an undercut peripheral fange 96,
against which the g

aerinding disk- 74 may be
clamped by an undercut screw ~collar 97 it
will be observed from the dr awings, that the

grinding disks 74 are of different sizes so that

they mayv be used for various purposes to
grind the work interiorly or exteriorly as
circumstances may require. Said dls]\s will

- preferably be formed of materials difering as

to their abrading qualities, as the character

of the work to be. 2801 mplished may demand.

- 60
~ te the positions in which the lower mmdmg

The grinding disks and their cleeves and
the cutter bar 651 are normally withdrawn

tools are illustrated in Fio. 7. After _tho
tarret nus been rotated te brmﬂ' the desired
tool in proper relation o the work the sleeve

|

Y or bolster therafor (or the bar 651) is moved | fecfed by the followi INg mec

outward by hand and clamped as previously
described, as illustrated by the upper grind-

ing tool in the last-mentioned figure, so that

the tool may engage the work.

The pulleys 79 for the various grinder
spindles are of diTerent sizes so ss to drive
each grinding tool at the desired speed.
They nre arranged equi-distant from the axis
of rotation of the turret and they are all

adapted to be engaged by a single belt as

illustmted in Figs. 2, 7, 30 and 31. This
belt, which 1s mdlc&ted a,t 98, 1s driven by
mechanism which I will now eﬁcphm The

bed or frame 50 of the machine is provided

with a front to rear partition i which and m
the right end wall of the bed 1s journaled a
prinie power-shaft 99. This shaft is equipped
with the usual driving pulley 100 by which 1t
isrotated. Hungupon the shatt 99 1s a yoke
101, in the arms 102 of which is loosely
]Ounmled a shaft 103 parallel to that at 99.
Upon this shaft is secured an elongated drum
104, around which the belt 98 passes. "T'he
oke extends forwardly from the shaft 99 so
that its weight is sustained by the driving
belt 98, the G‘I‘l‘i"lty of the yoke serving to
maintain the belt in proper frictional engage-
ment in the upper belt pulley 79 and the two
adjacent pulleys.
the shalt 103 are the intermeshing gears 105
106, by which rotation i1s imparted to the
drum 104. The yoke i1s provided with a for-
wardly-extending handle 107 which projects
through an aperture in the front of the bed,
as shown in Kig. 1. The yoke hangs nor-
mally upon the belt but it may be raised and
held 1n a raised position while the turret 1s
being rotated. "t'o this end, there 1s pivoted
to the handle 107 a finger 108 having a
shoulder adapted to engage the lower end
wall of the slot in the front wall of the bed of
the machine, as illustrated by the dotted
lines 1n Kig. 3(} When the yoke 1s so raised
and locked in its raised position, tension is
removed from the belt 98 and the turret may
be rotated with ease. The yoke constitutes
an automatic belt-tightener and 1t automat-
1cally compensates for the di”"erences in the
diameter of the driven pulleys 79.
The mechanism, by which the turret may
be rotated by ha,ml 1s illustrated in Figs. 7
and 10 to which 1etelen«?e may now be had

1t will be observed that the turret is formed

with worm-teeth 109 on its periphery, with
which a worm 110 1s engaged. This worm is
secured to a shaft 111 which is Journaled in
suitable bearings in the upper portion of the
tool-slide, and upon 1ts forwardly projecting
end, it has a crank 112 bv which it may be
rotated. As an mculentﬂ matter of con-
struction, the shaft 111 1s illustrated as being

journaled in bushings or sleeves 113 114.
The longitudinal IE‘(‘IpIO(‘&thﬂ of the car-
rigge throu ﬂh the rack and Emwn 63 64 1s ef-
anism: The pin-

Upon the shaft 99 and
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ion 64 1s mounted upon a shaft 115 which 1s | shaft 133 there is another shaft 134, as shown

journaled in suitable bearings and extends
toward the front of the bed as shown in Figs.
9,10, 11 and 35. The shaft 115 has a worm-

wheel 116 which is engaged with-and dniven
by a worm 117 on a sh raft 118 extending lon-

~grvudinally of the bed. Upon this Shaft aTe

10
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seribed, tlm

Of

loo%ely journaled two beveled gears 119 120

which engage a bevel gear 121 upon a stud

shaft 122 mountod in sthtlonaly hearings.
The two bevel gefm" 119 120, which are ro-
tated 1 opposite dnectmns are provided
with clutch teeth, as shown i in Fig. 35, with
which a cluteh member 123 splmed to slide
upon said shaft 118 may be engaged. By
shifting the clutch member in one direction

or the other, the shaft 118 may be rotated

first in one direction and then in the other,
so that, through the gearing previously de-

work.

I desire to have 1t understood that the
particular mechanism, which I have de-
seribed thus farfor the purpose of feeding the

carriage, is simply one which has commendled

itself to me, but which 1s'not at all necessary,
since other f@&(lll}n mechanism may be util-
1zed 11y lieu thuoof and. the mechanism,

which 1 shall now e*&pl vin for tmubmlttmﬂ-

yower from the main power-shaft to the
evel gear 120, may have substituted for it
any other power-transmitting mechanism
which will recommend itself to the builder of
the machime., I may here state, however,
that I prefer to employ a variable speed ool
ing for the reason that I find 1t desirable to
feed the carriage at diiferent speeds in ac-
cordance with the character of the operation
being performed by the particular tool which
is then operating on the work., Ior one
orinding disk it Is desirable to feed the car-
rlage at a high speed, for another tool 1t 1s
desirable to Teed the carrtage ab a lower
speed, and for other tools the Carriage may
be fed at other-speeds as may seei meet for
them. 1 also prefer to drive the carriage-
feedmye mechanism vieldimely or iuctmmdlv
%Uﬂmuﬂl this 1s not 11(‘[0&3“3:.],111\, essential.
The bevel gear 120 is formed on or secured
to o beveled friction disk 124 and confronting
sald disk 1s & similar one as at 125 whieh 1s
pwssul toward 1t by a spring 126,

35), which 1s LOQL&V{‘l}
beveled as shown., “Phis disk 18 bE‘(‘UlE‘(l upon
a shaft 128 journ: 11@ L in o voke 129, Upon
the shalt is secured a gear 130 by which rota-

(see Figs. 11 and

tion is imparted to it.

Lwill now explain thie variable speed mech-
anisin by which the gear 13015 rots 1tv .. On
the prime power shatt ‘}‘) 18 0 wear 131 which
mmlmmuw with and drives a vear | S} 01 2
shaft 133 locuted within the end of the bed
thao 111.(.:,1:.11:1-@. Immediateiy below the

oy

carriage may be advanced and
vetracted on the bed toward and from the

With

these two disks 1s (*115_;._1'”{'11 a driving disk 127

—m = oy — -—

in Figs. 9, 11 and 35, said shaft bemg Pro-

vided with three palirs of gears for effecting

the rotation of the shaft 134 at any oneof

three different speeds. The gears on the
shaft 133 are indicated at 135, 136 and 137;

those on the shaft 134 being indicated at 138
139 and 140. Between the gears 138 and
139 on the shaft 134 there is a sliding gear
141 which may be moved by a yoke 142 into
clutched engagement with either of said two
OEATS SO a8 t0 cause the shaft 134 to be driven
bV either of them. When the gear 141 13 in
its neutral unclutched position, “the shaft 134
will be driven from the gear 140 by a ratchet-
cluteh mechanism, which I have not illus-
trated as 1t 18 well known.
clutch mechanism is introduced between the
gear 140 and a gear 146 fast upon the shaft
133. Such a clutch as may be used 1s 1ilus-
trated m the patent to Hartness No. 703,411
dated July 1, 1902, A yoke 142 is mounted
upon a rock- shaft 143 Which extends through

the front wall of the bed and is 1)10"?1(16(1_

with a handle 144 by which 1t may berocked.
This voke 1s connected by any suitdable
means with the sliding gear 141 for the pur-

pose of moving 1t into clutched engagement

with cither of the gears 138 139. In flont of
the shaft 134, there is another shaft 145 5, upon
which there are three oears 148 149 and 150,
These gears intermesh respectively with the
2eals 141 146, previously referred to, and a

cear 151, all on the shaft 134. The ﬂeal 151

is fast on or formed upon the shaft 134, The

cears 148 and 149 are loose upon the shaft
14.) and either may be clutched thelet(} by a

_d.utr:h member 152 with which 1s LOIlIlLCtGd

a yoke-153 on a rock-shatt 154 extending
Lhmtwh the front portion of the bed and
having connected to it a lever 155. The
oo 150 is loose upon the shailt 140 but
drives the same thi ough the ratehet clutch
156, the details of construction of which are
not ilustrated. Through the medium of the
variable speed gearing, thus briefly de-
seribed, 1t will be understood that the shaft
145 111.;13" be driven at any one of nine differ-
ent speeds.  The variable speed mechanism
thus dwulbed 1S pmfel ablyllocated within a
casing u:,pecmlly adapted for it.

The cearing which connects the shaft 145
with the shaft 128, hereinbefore referred to,

may bhe constr ucted conventionally as fol-
lows: Upon the shaft 145 1s a gear 160,
The sha "t 128, which carries the gear 130, 1s
mounted m a yvoke 129 as I)IBVIOUS]V de-—
seribed.  This yohg is hung upon the shait
145 ana projecting out from one side of the
yoke, there i1s a stud shalt 161 carrymg an
idler-gear 162 which intermeshes
two gears 130 and 160.  The friction disk
127, which is carried by the yoke, may be

' atliuq ed with reference to its "*Ufllpl“-‘i}]bllt

disks 124 125 by swinging the yoke : *11;01113 Lne

This ratchet-
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axis of the shaft 145. This may be conven-

1ently accomplished by means of an eccentric

as Indicated at 163, upon the periphery ol
which rests the end of the screw 164 passed

through a lug on the front of the yoke

This eccentric is located inside of the front

“wall of the bed, and is mounted upon a shaft

165 journaled 1n the bearing in the bed wall

and having on its forwardly projecting end a -

disk 166 with handles 167 by which i1t may

be rotated.

From the foregoing description, it wiil

“now be apparent that the friction disk 127

may be employed to drive the shaft 118 at

any one of nine diflerent speeds so that the

~ carriage may be fed back and forth at the

“speed which 1s desirable.

rotation of the shaft 118 1s varied by shifting

20

the clutch member 123 so as to cause said
shaft to be driven either by the bevel gear
120 or by the bevel gear 119. The clutch
may be shifted manually but is also adapted

 to be shifted automaticaliy.

30

168 is a yoke which 1s journaled upon an
upright rock-shaft 169 mounted 1n suitable
bearings in the front wall of the bed. To the

upper end of said shaft is attached a handle
170 projecting forwardly from the bed, and

attached to the lower end ol the shalt there
1s an arm 171 which extends between two set
screws 172 172 passed through lugs on the
under side of the yoke 168, so that, when the
shaft 169 is rocked, 1t will oscillate the yoke

168 and eflect shifting of the clutelr mem-

ber 123.
Any suitable mechanism may be employed

- to rock the shaft 169 at the end of the travel

40

45

o0

0O

6O

of the tool-slide or carriage. Projecting {or-
wardly from the handle 170 there 1s an arm
173 which 1s connected by a rod 174 located
inside the bed and extending longitudinally
thereof, with an arm 175 (see Ifigs. 8, 9 and

13). The arm 175 projects outwardly [rom

a yoke 176 which 1s hung upon a vertical
rock-shaft 177 mounted in suitable supports.

The front part of the yoke 1s extended up-
“wardly to form a lever or member as at 178,
“In proximity to the turret, so that it may be

engaged by devices therecon and rocked to

effect the shifting of the eluteh member 123

through the conneetions last described.
The turret is provided with a plurahity ol
stops, one pair for each of the grinding tools,
for effecting the operation of the knock-oft
mechanism or carriage-reversing mechanism.

Referring to Figs. 8, 9, 13 and 14, it will be
observed that the turret is provided with a
plurality of rods or supports 179, ol which
one is located in parallelism with and rela-

tively near to each of the spmdles 75, Iach
rod is provided with two stops 180 181, The

rods themselves are mounted at their ends
in the left end of the turret and in the periph-
eral flange 76 of the turrct hereinbelore re-
ferred to, and they are, for a purpose to be

The direction of

B

| deseribed, adapted to be moved longitudi-

nally or axially to a limited extent. The
shape of the stops 180 and 181 1s shown 1n
Figs. 13 and 14, each being extended periph-
erally of the turret to insure the engagement

of che stop with the knock-ofl lever 178.

Each of the stops may be attached to 1ts sup-
port or rod 179 by a locking pin 132 entering
a longitudinal groove in the rod and clamped
or wedeed in place by a screw-pmn 183, as
best shown in Fig. 4. The stops 181 are all
set in the same transverse vertical plane to
lIimit the forward movement of the tool-
slide, but the stops 180 are located in ditfer-

‘ent vertical planes according to the desired

length of travel of the tool-shde. Yhen the
slide travels rearward, one of the stops 180
engages the knock-oft arm 178 and eflects

the shifting of the clutch 123 to eflect the

withdrawal of the carriage; and when the
tool-slide rcaches its rearward extreme ol
movement for that particular piece of work,
the stop 180 engages the knock-off member
178 and shifts the clutch in the opposite di-
rection to cause the carriage to be agan fed
[orward.

It is desirable to automatically feed the
tool transversely of the work at cach recip-
rocation of the tool-slide and to accomphish
this, the following mechanism is provided:
Reference may now be had to Ifgs. 10, and

15 to 28 for an illustration of {this mechan-

icm. It has already been explained how the
turret is rotated by means ol the worm 116
and the shaft 117, On the shaft 111 s
mounted a sleeve 190 having on its mner

end ratehet teeth, as illustrated o g, 2,
which mayv be engaged by a lateh 191 to hold

it against rotation, said latch bemg located
in a socket In the sleeve 114 previously de-
seribed.  Loosely mounted upon the sleeve
190 18 a casing 192 having a peripheral
ratchet-toothed flange 193, By a mech-
anism to be explained, this ratchet-toothed
casing is rotated with a step-by-step move-
ment. The casmg is provided with two
planetary gears 194, each of wliceh 1mter-
neshes with a gear 195 on the end ot the
sleeve 190, and a gear 196 keved to the shalt
111. When the sleeve 190 18 locked agamst
rolation, the rotation of the caxing 192 will
offect the rotation of the'shaft 111 through
the planetary gearing thus deseribed; but,
when the fateh 191 s disengaged from the
sleeve 190, the shaft 111 will not be rotated
by the rotation of the casing 193, Ior the
purpose of effecting the step-by-step rota-
tion of the ratcehet 193, 1 mount in the tool-
slide a vertical slide or carrier 197 (see Figs.
17 and 18), which 1s provided at itS.up%}er
end with two pivoted pawls 198 199

tween which is a spring 200 for the purpose
of hiolding either of them in engagement with
the ratchet 193, On the upper end of the

NS
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| slide or rod 197 is a sleeve 201 by which the 130
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two pawls may be moved to an inoperative

position so as to render the automatic feed-
Ing mechanism inactive. To the lower end
of the slide 197 is secured a plate 202 which
1s 1n the shape of a fork or yoke with two di-
verging fingers 203, as shown in Fig. 21.

The fingers straddle a disk 204 on the end of

This sleeve 1s journaled in

a sleeve 205.

suitable bearings 206 and is rocked to oscil-

10

late it so that either of the lugs 208 on the
disk 204 will engage and lift the fingers 203

~and move the slide 197 upward. The sleeve

15

20

1s rocked by a shaft 209 which has upon its

torward end a crank-arm 210. There is on
the end of the rock-sleeve 205 a similar arm
211. Splined in the end of the arm 210, is
a headed pin 212, the beveled end of which
enters a notch in the face of the arm 211.
This pin is held yieldingly inward by a spring-
pressed latch 213 having a beveled end which
engages beveled notches in said pin 212.
When the shaft 209 i1s rocked in one direc-
tion or the other, it rocks the sleeve 205 so as

- to cause the disk 204 to lift the yoke 202 from
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position shown in Fig. 20.

the position shown in Figs. 19 and 21 to the
On the inner
end of the shaft 209 is a disk 214 carrying a
crank pin 215. This crank pin is engaged
successively by cams or members 216 (see
Figs. 8 and 17) which are secured upon the
rods 179 hereinbefore described. K ach cam

216 1s provided with a peripheral groove into

which the crank pin 215 may enter as best
shown 1n the last-mentioned figures. It has
been stated previously that the rods 179
have a slight axial or longitudinal move-
ment. This movement is controlled by the
devices shown in Figs. 25 to 28 inclusive.
Located adjacent each of the rods 179 is a
short rod 217 which is cut away to provide
two shoulders 218 219. * In the hub of each
cam 216 are placed two oppositely and axi-

‘ally extending pins 219 which are adjusted

by a wedge pin 220 and a screw 221. The
rods 217 are secured against axial move-
ment by screws 222, and hence the pins 219,
engaging the shoulders 218 218, Iimit the
ax1al movement of the rods 179. |

It has already been explained that the
cams 180 and 181 engage the knock-off lever
or arm 178 to reverse the direction of move-
ment of the tool-slide. The rods 179 are
mounted in their bearings so that, when the
stops 180 and 181 engage the knock-off lever
or armm 178, the stops and rods will first yield
and remain stationary momentarily while
the slide continues its movement, until the
said rods are engaged by the pins 219 and
caused to resume their movement. This
momentary checking of the rods 179 effects
a relative movement of the rods and the
tool-slide, and consequently a relative move-
ment of the cams 216 and the shaft 209 to
effect the movement or oscillation of the

crank 215 and the rocking of the shaft 209. .

‘Trods 179 to the rods 217.

fee
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' The rocking of the shaft 209 in either direc-

tion causes the reciprocation of the pawl-
carrier or shide 197, and therefore causes the
ratchet 193 to be advanced one step and the
turret to be slightly rotated for the purpose
of feeding the working tool transversely of

the work. | o
it will be understood that any other mech-

“anism may be utilized in lieu of that which

I have described for the purpose of effect-
ing the transverse feeding of the tool rela-
tively to the work. A wvariation in the feed

76

79

is accomplished by adjusting the pins 220

so .as to vary the relative movement of the

mechanism is positive, in a sense, neverthe-
less 1t 1s adapted to yield to prevent break-
age and it is for this purpose that the pin
212 has a beveled end extending intoa
beveled notch in the arm 211. I further
provide stops for limiting the transverse
feeding movement of the grinder - tools,
which may conveniently take the form illus-
trated in Fig. 13. The carriage 1s provided
with a stationary stop 230 which 1s pivoted
to the top of the turret bearing fto hang
down in the path of adjustable stops at-

‘tached to the turret. These stops on the

turret, as shown in Fig. 12, are indicated at
231 and they are located in a dovetailed
peripheral groove in the turret. They are
adjustably secured in place by locking pins
232, 233, the latter bemg engaged by a set
screw 234, The pins 232 and 233 have com-
plemental wedge-shaped or beveled ends,
so that, when the pin 233 is forced inward
by the screw 234, the pin 232 1s crowded
against one of the walls of the groove to
lock the stop 231 against movement. The

stop 231 1s provided with an adjustable

While this feeding
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screw pin 235 which will engage the depend- .

ing end of the abutment or stop 230 so as to
limit the rotation of the turret and the

transverse feed of the tool. |
As thus far explained, it will be apparent

that, after any one of the grinding tools has

been brought into proper relation to the
work, the turret slide or carriage will be

and that at the end of ecoch longitudinal
movement of the said slide or carriage, the
turret will be shghtly rotated so as to feed
the tool transversely of the work. o

The work-holder and the means for sup-

porting and moving it will now be described,

reference being had particularly to Figs. 4,

5,6, 7 and 36 to 43. At the left end of the

“bed 50, there are two brackets which are in-

dicated at 240 and 241, in which is secured
an upright rod or shaft 242. On this shaft
1s pivoted a table which is indicated as a
whole at 243. 'Theupper face of the bracket

way 244 upon which a portion of the table

I‘ecilprocated longitudinally of the bed to
the tool longitudinally of the work,

110

125

240 1s substantially flat with a circular guide-

130




~ the table has a tapering aperture to receive
the tapering end 246 of the shaft or rod 242,
said table having a lower portion 247 i

10
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rests as indicaﬁed’ at 245. The table 1tself 1s

‘Thollow and is of any convenient shape, con-

sisting of a frame which, m plan, view, 1s
substantially rectangular with a rounded
inner end. The inner end 245 of the top of

through which the rod passes as shown
Fig. 7. The rod 242 is screw-threaded to
receive a nut 248 by which the rod may be

“drawn downward to clamp the table/firmly

upon the guideway 244 of the guide, and

~lock the table in any position to wnich 1t

20

242,

“engaged a pinion 252 on a shaft 253

may be adjusted about the axis of the rod
The table 1s provided with 10_§gitudi—

nal guidewavs 249, as shown in K1

equipped- with a rack 251 with which 1s
pro-

~ jecting forwardly through the front wall of

the table frame. On the said shaft is a

~hand wheel 254 by which it may be rotated

35

5 to feed the carriage longitudinally of the

table. Upon the carriage are transverse
cuideways 255 to receive a cross-sliding head
indicated as a whole. at 256. The cross-

sliding head 1s moved relatively to the car-
‘riage by a feed-screw 257, the ends of which
‘are journaled in bearings on the carriage,
-sald feed-serew having on 1its front end a han-
dle or wheel 258 by which 1t may be rotated. |
- The head has a nut 259 in engagement with

the feed-screw, as illustrated in Fig. 37.

 As thus explained, the table may be adjusted

40

‘about a vertical axis to lie in any desired
position with reference to the bed and the
erinder-spindles.

The carrage itself may
be adjusted longitudinally of the table and

“the cross-sliding head may be moved trans-

versely thereof. The head 1s 1n the form
of a hollow casing to receive the work-

‘holder or earriage and the mechanism by

45

- mounted at its ends 1n split tapering bush- ;

- BO
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which it may be rotated. The work-holder
or carrier consists of a spindle 260 suttably

ings 261 262 in the end walls of the cross-
slide.

%iece of work to be ground, as illustrated 1
ig. 1. Any suitable means may be utilized
for holding the spindle 260 against end
thrust. I may, with convenience, employ

a eap 264 which incloses the reduced end

- 265 of the spindle, as shown 1n Kig. 6.

&0

‘and the cap are washers 267.

The
spindle has a shoulder 256 between which
On the ex-
tremity of the reduced end 265 there is a
collar 268 and a sleeve 269. Against the

~end of the sleeve 269 1s placed a collar 270

against which press spring-tensioned pins
271 set in sockets in the mmner end of the

.7, to
receive a longitudinally movable slide or
carriage 250. This shde or camage 1s

The right hand end of the spindle 260
is equipped with a chuck 263 or other suit-
“able device for receiving and holding a

L—
= e
- —
-
L™
™
‘1.-_“
-
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spindle 260 to the left so as to maintain the
shoulder 266 in engagement with the washers
267 and thus prevent any forward as well
as any rearward movement of the spindle.

~ The mechanism for rotating the spmdle
260 comprises a gearing In the head and
means for imparting rotation thereto from
the power-transmitting mechanism in the
bed. The spindle 260, as shown mn Ing. 6,
has secured upon it two gears 272 273, The
former engages and may be driven by a gear
274 on a shaft 275 in the head. On the said
shaft, there is a smaller gear 276 which inter-
meshes with and may drive a back gear 277

| ona back gearshaft 278. The last-mentioned

cear 277 also intermeshes with the gear 273

‘on the spindle 260, so that the spindle may

be reversely rotated. The gears 274 276 are
provided with clutch teeth with which may
be engaged a clutch member 279 on the shafit
275. The clutch 279 may be shifted by an
arm 280, shown in dotted lines in Fig. 3, with
which is connected a handle 281 by which 1t
may be oscillated by the operator. On the
shaft 275 is a pulley 282 which is driven by a
belt 283 from a drum 284 in the lower portion

.

—_—
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of the frame which constitutes the table.

The drum 284 1s mounted on a shaft 291 and
is journaled in a yoke 285 hung upon a shaftt
286 extending longitudinally of the table.
The yvoke is drawn downward yleldingly so
as to keep the belt 283 taut by a bolt 287
which 1s hung upon the yoke and extends
through the bottom wall of the table frame.
On its end, the bolt has a nut 288 against
which bears the end of a spring 289. 'The
upper end of the spring presses agamnst a
semi-spherical collar 290 loose on the boit
and located In a curved socket in the bottom
of the table frame. The shaft 291 and the
shaft 286 are provided with intermeshing
gears 292 293, so that the former 1s driven by
the latter. The shaft 286 has upon 1ts right
end n bevel gear 294 which intermeshes with
a bevel gear 295 loose upon the upright shaft
or rod 242, as illustrated in Fig. 7. A bevel
gear 296 is secured upon the end of the shaft
145 hereinbefore referred to, so that power 1s
transmitted from the prime power-shait
through the bevel gearing to the shaft 286
and thence to the shaft 291 and the drum 284
to the shaft 275 in the cross-sliding head.
With this construction and arrangement, the
swinging of the table about its vertical axis

interferes in no manner with the transmission,

of power to the work-carrier 1n the cross-
sliding head, as for instance when the table
is located in the position shown in kig. 39.
The table is apertured of course to permit the
passage of the beit 283, and the carriage and
the head are likewise apertured for the same
purpose. The movement of the carriage and
the cross-sliding head does not interfere with
the transmission of power to the tool-carrier,

65 cap 264. The parts just described hold the | the drum 284 being elengated to permit the
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longitudinal feed of the carriage and the
spring-tensioned yoke serving to maintain
the belt taut as the cross-sliding head 1s
moved. To further assist in this, there are
two stationary idler drums 300 300 in the
table frame with which the belt 283 may be
engaged as illustrated i Fig. 37. It is de-

‘sirable to supply the work, which 1s being

ground, with a stream of water or other cool-
mg medium. To this end, I provide a

1pe
310, having on its end an adjustable coupliing

311, to which 1s connected a nozzle 312 for
dehvering a stream of water upon the grind-
ing-tool. The conduit 310 is secured in the
top of the tool-slide or carriage, as shown in
Kigs. 2, 7 and 36. A valve 313 may be used
to control the flow of water through the noz-
zle. The conduit 310 1s connected by a

lexible conduit 314 with any suitable pump-

ing mechanism which 1t is desirable to em-
ploy. I have not illustrated a pump, as it is
customary in many machines to employ a
pump operated {rom the power-shaft for the
purpose of delivering a stream of oil to the
tool, and I may use any one of these mechan-

1sms which are now well known.

I have not attempted to explain all of the
mmute details of the construction of the ma-
chine, for i1t will be understood by those, to
whom this speciilication 1s addressed, that the
parts will necessarily be of the proper size

‘and relationship, and will be properly mount-

ed and supported according to the tenets of
machine construction; nor have I attempted
to illustrate the partsin theirexact sizes and
dimensions as many of the parts are conven-
tionally shown. The work spindle and the
turret carriage are both actuated from the

same variable speed gearing, sothat the speed
rotation of the work 1s substantially propor-

tronal to the speed of reciprocation or feed of
the carriage, and hence a change in the speed
of movement of one is accompanied by a
proportional change in the speed of the other.
of the machine, for the operation of the
several parts has been deseribed 1n detail.
Nor does 1t seem necessary to burden this
speciilcation with an exposition of the ad-
vantages which the mmvention possesses, for

-they will be apparent to those skilled in the

art to which fuhis invention relates.
-What I claimis:—

1. A grinding machine comprising a bed,.

an adjustable work holder, a rotary turret
longitudinally adjustable on said bed, a plu-
rality of rotary grinders on said turret, means
for effecting the rotation of the turret to pre-
sent said grinders successively to the work,
means for imparting rotation to said grind-

ers, means for adjusting sald work holder in
various positions to the work, and means for

rotating the work-holding spindle in said
work holder. | - |
2. A grinding machine, comprising a bed, a

it is unnecessary to reiterate the operation

]
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work-holder, a slide or carriage, means for re-

ciprocating said slide or carriage, a turret on
sald slide or carriage, means for rotating the
turret, a plurality of extensible spindles on
the turret, grinding tools on said spindles,
and means for rotating said spindles. -

3. A grinding machine comprising a bed, a

70

rotary turret longitudinally adjustable on

sald bed, a pluralitty of spindles on said tur-

ret, a grinding tool on each spindle, and
means for advancing a spindle and its grind-
ing tool when 1t is 1n proper relation to the
work and rotating said spindle.

4. A grinding machine comprising a bed, a
rotary turret longitudinally adjustable on
sald bed, means for rotating said turret, a

‘plurality of spindles journaled in.the turret,

70

80

a grinding tool on each spindle, a pulley on

each spindle, a driving belt engaging and ro-

tating said pulleys, and means for individu-
ally advancing a grinding tool from said tur-
ret to 1ts
work.

5. A grinding machine comprising a swing-
ing work holder adjustable at various angles
in relation to the work, a plurality of rotary
erinding tools of difterent,diameters, a rotary

longitudinally adjustable turret supporting

the spindles on which said tools are mounted,
and means for rotating said turret to present
the different tools to the work in the holder.

6. In a grinding machine, a work holder
adjustable to various positions with refer-

8D

proper position in relation to the

90
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ence to the work, a plurality of rotary spin-

dles and grinding tools, a rotary turret lon-
gitudinally adjustable with reference to the
work and supporting said spindles, and

‘means for automatically rotating said turret

to effect a transverse feeding movement of a
orinding tool relatively to the work.

7. In a grinding machine, a work holder, a
plurality of rotary grinding tools, means for
advancing said tools simultaneously toward
the work, means for presenting each of said

tools successively to the work, means for ad-
Justing a grinding tool longitudinally. from

1ts support to working position and auto-

‘matic mechanism for effecting a relative

transverse feed of the working grinding tool

- and the work holder.

8. In a grinding machine, a work-holder, a
plurality of rotary grinding tools, means for
presenting said tools successively to the
work, automatic mechanism for eflecting a
relative longitudinal feeding movement of
the working tool and the work-holder, and
automatic mechanism controlled by the
first-mentioned .automatic mechanism for
effecting a relative transverse feeding move-
ment of the working tool and the work-
holder. | .

9. In a grinding machine, a work-holder, a
bed, a carriage thereon, automatic mechan-
ism for reciprocating said carriage, a turret
on sald carriage, a plurality of rotary grind-

100
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ers supported by said turret, mechanism for

rotating said turret to present the grinders

successively to the work, and automatic

mechanism eontrolled by the reciprocation of

the carriage for effecting a step-by-step rota-

tion of the turret to feed the working grinder

- transversely of the work.

10

10. In a grinding machine, a turret, a plu-
rality of extensible spindles journaled on said

turret, a grinding tool on the extensible end

of each spindle, and means for imparting ro-

~ tation to said spindles.

15

~ 11. In a grinding machine, a sleeve or bol-

ster, a support in which said bolster 1s axially
movable, an extensible spindle having 1ts ex-
tensible end journsled in said sleeve or bol-

~ ster and its other end journaled in said sup-
~port, and a grinding tool on the extensible

20

end of said spindle. --
12, In a grinding machine, a sleeve or bol-

~ster, a support in which said bolster 1s axially

- movable, an extensible spindle having its ex-

tensible end journaled 1n said sleeve or bol-

“ster and its other end journaled in said sup-

29

port, a grinding toel on the extensible end of
said spindle, and means on the other end of

~ the spindle by which rotation may be im-

- 30

- of spindles journaled in said sleeves or bol-

 parted thereto.

13. In a grinding machine, a turret, a plu-

‘rality of longitudinally adjustable sleeves or

bolsters supported by said turret, a plurality

 sters, a grinding tool on the end of each spin-

39
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dle, and means for rotating said spindles.
14, In a grinding machine, a turret, a plu-

rality of spindles journaled in said turret,

each having an extensible end, a grinding

tool on the extensible end of each spindle,
~ and a plurality of belsters or sleeves mounted
in said turret and longrtudinally adjustable

relatively thereto, each bolster orsleeve serv-

ing as a bearing for the extensible end of one

of the spindles.
15, In a grinding machine, & bed, a work-
carrier, a carriage, a rotary turret thereon, a

plurality of spindles each having a grinding.

tool and being journaled in said turret, means

by which said spindles may be rotated, and

mechanism by which the active grinding tool
may be moved axially relatively to the others
and to the turret to place 1t in and withdraw
it, from operative relation to the work in the

. _wOrk—holder.

16. In a grinding machine, a turret having
a cylindrical end portion, and bearings at 1ts

- other end portion, spindles journaled in said
~ bearings, each spindle having an extensible

60

o said bolsters serving to receive and support

part projecting beyond the cylindrical por-
tion of the turret, a grinding tool on the end -

of the extensible part of each spindle, a plu-
rality of elongated bolsters or sleeves sup-

ported in said cylindrical portion of the tur-

ret and projecting beyond the end thereof,

““""-.. _
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| the extensible parts of said spindles, and be-

ing longitudinally movable independently ol
each other, and means for. clamping or se-
curing each bolster in the position to which
it may be moved or adjusted.

17. In a grinding machine, a bed, a car-
riage adapted to reciprocate thereon, a ro-
tary grinder on said carriage, mechanism tor
reciprocating said carriage, a rotary work-
holder, mechanism for rotating said work-
holder, variable speed gearing, and power-
transmitting connections between sard vari-
able speed gearing and said carriage-moving
and said work-holder-rotating mechanisms,
whereby the speed of rotation of the work-
holder 1s generally proportional to the speed

of reciprocation of the carriage.

18. In a grinding machine, a bed, a car-

riage, carriage -feeding and withdrawing
mechanism, a knock-off member controlling
said mechanism, a turret on said carriage, a

65
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plurality of grinding tools on said turret, and-

a pair of stops for each tool for operating said
member. _ |

19. In a grinding machine, a bed, a car-
riage, .carriage -feeding and withdrawing
mechanism, a knock-off member controlling
said mechanism, a turret on said carriage, a
plurality of grinding tools on sala turret, sup-
ports on the turret, and-stops adjustable on
said supports for operating sald member.

20. In a grinding machine, a bed, a car-
riage, carriage - feeding and . withdrawing
mechanism, a knock-off member controlling
sa1d mechanism, & turret on said carriage, a
plurality of grinding tools on said turret, sup-
ports on the turret, one for each grinding
tool, and stops on said each support for co-
operating with said member, said stops being
peripherally of the turret.

21. In a grinding machine, a bed, a car-
riage movalﬁe longitudinally on said bed,; a
rotary turret mounted on said carriage, a
plurality of spindles with grinding tools
mounted in said earriage, a plurality of sup-
ports on the turret, turret-rotating mechan-
1sm, and means on the supports for effecting
the operation of said turret-rotating mech-
anism.

22. In a grinding machine, a bed, a plu-
rality of toofs, a rotary turret therefor, a plu-
rality of supports longitudinally movable on
the said turret, a reciprocatory carriage for
theturret, turret-rotating mechanism mount-
ed on said carriage, and members on said
supports for successively effecting the actua-
tion of said turret-rotating mechanism.

23. In a grinding machine, a work-hoider,
a8 bed, a carriage, a rotary turret thereon, a
plurality of rotary grinding tools thereon,

‘means tor rotating the turret to present the

tools successively to the work in the work-
holder, yielding mechanism for actuating the

| turret-rotating means to effect a transverse

90
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- sliding head in which said holder 1S jour-
'naled a longitudinally slidable carriage sup-
' pmtmﬂ* said head, and a pivoted table on

20

20

20

35
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O

| feedmn' movement of the active or working

grlndlnﬂ tool, and stops for limiting the ro-
fative movement of said turret.

24. In a grinding machine, a bed, a car- |
' that 1t may be arranged parallel with or at

riage, a turret theleon 1"ota,1y glmdmﬂ tools
on said turret, a prime power shaft, power-
transmitting connections between S&ld power

-. 511a,ft and the orinding tools, a carriag e—ered—

ing mecha,msm and variable speed gearing
between said power shaft and the carriage-
feecding mechanism.

25. In a erinding machine, & bed, a tool
carriage thereon and one or more rot.;uy
ﬂrmdmﬂ* tools su pported by the tool carriage
1n combmatmn with a work holder, 2 LI’OSb-—

which said carmaﬂe 1s mounted.
26. In a grmdmw machine, a bed, a tool

carriage, and one Or more 1ota,ry orinding

tools, in combination with a table pivoted to

the end of the bed, a work spindle supported

by said table, a power shaft journaled on the

bed; and power-transmitting connections be-

tween said shaft and said work spindle.
27. In a grinding machine, a bed, a tool

carriage, and one or more rotary glmdmﬂ

tools, In ‘combination with a table, a vertical
pwot connecting said table with the bed, a
work spindle &uppmtefl on'said table, a gear

rotatable about the axis ol said pwot, and

power-transmitting connections between said

gear and sald w mk—&,pmdle
‘?8 In a grinding machine, a b(,d a tool

‘carriage, and one or more mmr}r ﬂundmﬂ
tools, 1n ‘combination with a table, a vertical

pivot ¢onnecting said table with the bed, a

driving drum on , the table, a work s pmdlf_, 8

slide on said table {for supporting the work
spindle, a belt driven by said drum, and
ower-transmlttmfr connections between said
elt and said work -spindle.
29. In a grinding machine, a plurality of
grmdmg tools each of which may be pre-

925,867

 sented for operation upon a piece of worlk,

mechanism for rotating said tools, a work
carrier, means for rotating said carrier, ad-
]llst&ble means for suppmtmo sald caryier so

any desired angle relatively to the axis of the

working or active grinding tool, automatic
dechanism for e‘]."ecumo ) rdatwc longitudi-
nal feed of the work carrier and the actwe or

Worlung orinding tool, and automatic mech-

anism for eﬁectmm a 1elatwe transverse feed
of the work carrier and the actwe or Workmﬂ
orinding tool.

30. In a grinding 111&0111]:1@ a bed, a car-

riage theleon One Or MOore rotmy gjlmdmﬂ
tools bupported thereon, means for rotating
sald tools, a rotary work spindle, a head in
which b&ld Spmdk 1s journaled, spindle-driv-
ing gearing in said. head, and instrumentali-
ties by which said head may be fed both lon-
gitudinally and transversely of the axis of
sald work spindle.

31. In a machine for 1educmo metal, a

work-carrying spindle, bearings in L which the _

same 18 ]oumale(l a stationas v shoulder or
abutment to resist the end thrust of the spin-
dle, and spring-tensioned means for holding
said bpmdli against said abutment.

32. In a machine {or reducing metal, a
work-car rying spindle having an abutm ent a,

nead m which it is ]ounaled said head hav- _
me a stationary

abutment,
washers placed between said abutments, &

collar or shoulder on the projecting end of the

spindle, and spring-tensioned means inter-
posed between said collar or shoulder and
said head, substantially for the purpose set
forth.

in testimony whereol I have adlixed my
SIUH&tUIO In presence ol two witnesses.

WILLIAM LE ROY BRYANT.

Witnesses:
1. J. Furrawm,
Hexnny B. HOLM}:S
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