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7o all whom it may concern: ,
Be it known that I, Epwarp Riverr, a

citizen of the United States, residing at -

- Hull, county of Plymouth, State of Massa-
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chusetts, have invented an Improvement in

Grinding-Machines, of which the following
description, in connection with the aecom-
panying drawing, is a specification, like
characters on the drawing representing like
parts.

This invention relates to a machine for
grinding, polishing or similar purposes.

One object of the invention is to provide
a machine in which the grinding tool is
mounted upon a vertical spindle and the
work is fed vertically thereto thus enabling
the machine to be so constructed that the
work may be handled and the operations
carried on with ease and efficiency.

Another object of the invention is to pro-
vide a self-contained machine of this type
with all the driven parts operated from a
single main shaft so that the machine when
set up may-have its main shaft directly
connected with a line of shafting, motor
or other source of power. : :

Ancether object ¢f the invention is to pro-
vide a machine of this type in which a plu-
rality of grinding tools ave located and

operated so that a single operator may at-.

tend to all of them.. ..\ further object is
to arrange eack of these units so that each
mayv be thrown into or out of operation
independently ot the others, and so that
the relative freding movements of the work
and ‘grinder may Le sepavately varied and
adjusted in each unit.

Another object of the inve tion resides
in providing cflicient means for centrolling
and carrying away the water and oil waste
in the grinding operations, and in lubrica-
tion, and in preventing the splashing of the
same from the machine. Another feature
of the invention resides in the construction,
mounting and adjustizent of the swinging
head fcr earlh grinding tool which s jnv-
oted on a vertical axis and by means of

which the relative transverse movement be- -

tween' thé ool and the work is secured.
Another feature of the invention resides in
the neang for feeding the vk either auvio.
mativally or manually as desived..

Another feature of the inventim resides
in the means for driving the grinding tools.
Sach arinding tool is driven by an endless
belt from a pulley witl; the belt so arranged-

that its radwi thrust on the grinding spin-
dle is balan. ed, thus preventing any deflec-
tion or binding, while at the same time tha
belt substantially encirveles the grinding
spindle thus insuring a large and effective
driving pull and enabling the spindle to ba
run at a very high speed with a compara-
tively small and light belt. The same idea
is applied to the drive of the several units
of the machie from the main shaft. Tn
both cases the endless belt passes from the
driving pulley about comparatively small
oppositely located idler pulleys to the pulley
to be driven thue insuring the substantial
encircling of the driven pulley by the bel.

These and other objects and features of
the invention will be more fully set forth in
the sccompanying description and draw-
ings and defined by the claims.

The drawings illustrate a preferred form
of machine embodying the invention with
such features thereof as are necessary to an
understanding of the invention shown, but
with {he minor details of construction which
will Le desirable aud which are familiar to
those skilled in the art being omitted as
unnecessary refinements. The machine is
shown as provided with three grinding

“units, but 1t is obvious that any number

desired may be provided and the repetition
or duplication of the paits will be suffi-
ciently understood from a description of a
machine embodying the three units illus-
t-ated. '

In the drawings, .

Figure 1 is a view chiefly in vertical cross
section taken through one of the grinding
units ‘with some of the parts shown in side
elevation; . )

Fig. 2 is a front view of one end of the
machine showing one of the units and with
a portion of the frame or bed of the ma-
chine in vertical cross section;

Fig. 3 is a top plan view of the portion

of the machine shown in Fig. 2 with sonie
of the parts broken away, and a portion of-

the machine in horizontal cross section;

Fig. 4 is a top plan view on a smaller
scale with some of the parts removed of
the entire machine chiefly for the purpose
of showing the driving connections;

Fig. 5 is a rear elevation of the belt drive
for the grinling units.

The machine. as illustrated is shown as
provided with three grinding units although
as set torth any number of these units may
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- limits of the invention, and_ it is aléo vbvious -
that the machine while described aga grinder.

13

_tdble which ‘as illust

-seetion 1 may be of a more
box-like structure’ Jandmv apon- the flooy .
is ‘connected - to

up-.

a

be provided as desired.

upon the machine may be varied within the

may . be used for pahdmnﬁ or for any other
similar” pur pose.

The ‘varions parts’of the michine are sup-’

borted in, on or from a frame-work, bed or
)

ience comprises two sections.

while the upper section 2

and rests upon the lower section. This

- per section presents the generally horizon-

25

30

tal bed 3 and surrounding the front wall 4,
back wall 5, and side wal!s 6.

chimber open at-the top and which Teceives

ithe oil and water used in the grinding oper-
ation and.in lubrication: and- from. which
‘thls oil and water may . be drained or Ted *

ray to the sources of 0il and water supplv

A main shaft 7-is sultabh journaled in

brackets -8 projecting rearwardly from ihe
lower portion: 1 of the machine frame and

. extends hovizontally. at the rear of the ma-

ching frairie. . ‘
" 10- mounted ‘at”one end-of this. shaft are

Ttrbt and Joose: :pulleys-9.and

‘ 'ﬂlustmted as- smhb]e means by which the

35

40

the wo

chine: presents a
which when assembled and set up may be "
connected dirvectly to the source.of power

main shaft may be-connected to and driven
‘vfrom the line of shafting, motor, or other

From: this main shaft- all
king parts of the: machine. including
ral units are operated so that the ma-
self-contained

Source of power.

its.seve

' 111 an easy and., (’\p@dltl()ll% nmnnel

45 e

“seribe but one of these units and its con-

50

55 &

the bed 3 And secured firmly: in ‘place: with'
“The upper end of this c asing.
is fornied di‘(l‘

.a tight joint.

- 60
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3 16 \slnch 1()('(*1\'e~ the oil

‘neotmns and its’ operation.”

Kach unit, cbnmuses a vertically

13, which beu mm‘- for convenience forry in-
tegral parts of 4 chuck spindle casing’ 14,
Thls ‘casing 14 ig" fitted into a socket 15 in

14 ‘where the bearing’ 18
whieh® projects upw:udlv above the bed :

‘is formed of 0‘(’11“1(1“\’ frusto- comm] %lmpo
“as illustrated. . ‘

This pro]ectnm l)eamng 1‘} 1§ sunmmdwl
at’its 'periphiery with a Veltlcfﬂ guard wall

The tool illustrated -
in each case is a .grinding’ wheel for. grind- -
ing ‘the interior of cylindtical “articles, but”’
it is obvious that these tools may be varied.
and the character of the work per formed

rated and for conven-.
The lower
or less skeleton

- This bed and “
side walls thus form a long Tectanguiar

" grinding” opemtlon
“chuck spmdle is pmwded with a’ cvhndnc,ﬂ

‘1101’17onta11y ]ournqled cone pulle\ 23

: ctmctme.

uranoed'
rotatable and \erh(‘ ally movable chmk spin-
(He 1. mounteil in vertical beéarings 12 and

and water and

1,288,908 .

from which it drains through- holes 17 to

the chamber. presented-bv the bed ofithe ma-
chine. “A..removable ‘guard wall ‘extension
‘18 shown in dotted lines extends upwardlv
Arom. the ' guard ‘wall 16 to the required
height. and above.the line of operation of
the { tool: A petticoat ruard 19 is supported
on the upper end of the chuck spindle and

~extends: downwardly in the (rudrd Awvall 16,

‘A ‘chuck 20 of %mt‘lble fmm is secured to
the ‘chuck spindlé “on-top of the petticoat
guard 19. By this construction the water
meloyed in grinding i is directed down into
the guard 16 and is prevented by the petti-

'Loat ‘guard ,19 from re achmg the bearings

.of the chuck spindle, and any ‘0il thrown' off

‘by . centrifugal force is also guided by the

petticoat cm‘u'd into the vertical guard 16.

~The oil and water gre drained or pumped

‘away from the chamber at the bed of the

rm*xehme, and if desived back to their sources.
_of supply,but as the means for dr aining and
“pumping the oil and water uwws 1y from the

machine are old and familiar, it is°not neces:

~sary that they should be here ﬂlmtmted

The chuck spindle is" given -a " vertical

70

75

80

85

90

movement o’ feed: the. ka to-the’ gundmﬂ .

tool.and a 1'0tarv hovement to: asslqt in the
For this purpose each

pulley 21
~The rotary

22 extending’ from the pulley 21.around a
This
cone pulley is journa” -l at 24'in bracket
arms 25 in turn journaled at thou lower

_ ends at 26 eccentumlly of the main shaft

- The: rhain shaft earries a’ corn ‘qpondmﬂ
cone pulley 27 belted at 28 to the cone puil-

ley 23. Hence by shifting the belt 28 the

speed of rotation of the- chuck spindle may -
be varied.
The machine comprises u p]nmhlv of op-
rative: gzundmo units and as each of these.

is similar in its construction and operation
it will be necessary in describing: the. ma-
" ¢hing for the most p.ut to illustrate and: de-

A ‘connecting rod' 29 extends
from: the ‘bracket 25 through to ‘the front

~of the machine and by means oft it-the

bracket 25 may be rocked about its pivot
26 to lodsen the belt 22 and thus stop the

“rotation of the-chuck spindle, of ‘it m<1\ be

moved so0 as to swing she bracket 25 vear-

~wardly to an extent 1er]hur9d to take up any
“slack or tighten both

heébelt 22 and the

95

ovement of rhe Chll(k spmdle‘
g secured by ‘a belt drive comprising a’ belt

10¢
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helt 28, Hm latter funetion being secured by

reason of ‘the pn ot % bemw occenfmo 01‘

rhe shatt 7.

“ The" vertical or’ work teedmrr movement
ot thé chuck spindlés may take p]d()(, either

120

automatically” or manilly and the- feeding

movement of ; all or any number of the chuek

spindles may take place simultaneously” and’
“to varying e\{tents as zeqmred :

" The. mechanism for securing the. veltlcal_
“or work feeding movement as well as cer-

tain other movoments to be later described
-may therefme comprise ' certain  parts in
oammon “In the constr nctxon 1]1ustrated as

130
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a preferable and suitable form of mecha-
nism & slide ‘bar 30 is mounted to move
longitudinally across the entire front of the
frame while. above it a slide rod 81 is
mounted for-similar movement. The slide
bar 30 is given its longitudinal reciprocat-
ing movements in one direction by -a spring
32.and in the other -direction by a heart-
shaped cam 338 contacting with a roll 34
journaled on a depending. portion- of the

slide bar 30. This heart-shaped cam 33 is.

carried and driven by 4 shaft 35 extending
transversely of the lower section 1 of the
machine frame. - The shaft: 35 carries a

beveled gear 36 meshing with a beveled gear.

37 on a shaft 38 extending at right angles
to the shaft 35 -and driven by:'a gear 39
meshing: with ,a pinion 40 on the main
shaft 7. - .- - »
The slide Tod 31 receives it reciprocatory

movement. from the slide bar 30 by . means

of a lever 41 fulcrumed at 42 on the lower
portion. 1 of the machine frame work and
pivoted at its lower end.at 43 to:the slide
bar 30 and at. its upper end 44 to the slide
rod 31.. ; 3 : '

Opposite each grinding unit the slide bar
30 is provided with a spiral cam 45 pivoted
therein. - A tongue 46 is pivoted at 47 in the
slide bar 30 and has its- free end resting

" upon the spiral cam 45. A vertical rod 48

is mounted to. slide.vertically in . bearings
49 at the front of each chuck spindle casing
14 and-is orovided with a step 50 beneath
the chuck . pindle. This rod 48 is provided
with a roli 51 extending above and adapted

“to he traversed by .the tongue 46 in the

BlY

3
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610}
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reciproéatory movement of the slide bar 30.

in order to secure accuracy of movement
of the chuck spindle and provide for any
misalinement of the parts a connection such
as that illustrated between the chuck spindle
and the step 50 may be employed. This con-
nection is shown as a pin 52 having a ball
33 at its lower end seated in a corresponding
sovket 54 on the step 50. The upper end of
the pin 52 enters & chamber 53 in the lower
end of the chnck spindle 11 and is provided
with w collar 56 by which it is kept from
falling out. At its upper end the pin 52
is conical in shape and rests in a conical de-

- pression in the spindle.

It will he seen that the extent to which
the tongue 46 ig elevated above its pivot 47
determines the vertieal work feeding move-
nent of the chuck spindle through the con-
neetions which have been described, and it
will he seen that the inclination of this
tongue may- be varied in each unit inde-
pendently of the other units, that the ex-
{ent of the work feeding movement is inde-
pendent in cach unit of that in every other
unit.  Furiliermore, it 18 found in practice
that ir erinding a cylindrieal hole by re-

Afeeding movement that the ends

of the hole are apt to flare very slightly. To

eliminate this inaceuracy the upper or guid-

ing surface of the tongue 46 may be shaped
as illustrated so as to present a sharper in-
clination at ‘each end of the traverse, thus
securing a more rapid feeding movement
at each end of the traverse and consequently

Jless grinding action at each end.
If the spiral cam 45 of any unit be so-

turned about its pivot as to allow the tongue
46 to pass below the top of the slide bar 30,
the roll 51 will rest upon the top of the

slide bar. ind consequently no work feeding -

movement of the chuck spindle will. take
place. Consequently by thus moving the

spiral cam the work feed may be thrown

out of action.

The vertical work feeding movement of
the chuck spindle may also be given man-
ually by gradually rotating the spiral cam

+5 through manually operated connections -
‘to raise and lower the tongue 46 and with it
the roll 51. This manually operated means

is in the construction illustrated preferably
combined with the means for setting the
spiral cam 45 to provide for the required
range of vertical movement when the ma-
chine is feeding automatically. The con-
struction thus illustrated comprises a hori-

zontal shaft 57 journaled in the upper sec- ¢

tion 2 of the frame-work of the machine and
provided at its forward end with a crank 58.
A set screw 59 in the crank abutting against
a dial plate 60 enables the crank to be locked.

“at any angular position. This dial plate 60

may be graduated and provided with indicia
to indicate the position of the crank or the
position to which it should be set to provide
a given adjustment. At the rear end the
shaft 57 is provided with a gear 61 mesh-
ing with a gear 62 journaled in a depending
bracket 68. This gear 62 operates the spiral

“cam 45 through an extensible universal joint

connection. This coniection as iHustrated
comprises a stub shaft 64 on which the gear
62 is mounted, a stub shaft 63 pivoted ac 66
to the stub shaft 64, a link parallelogram 67
pivoted at one corner to the stub shaft 65
and at the other corner to a shaft section 68,
the stub shaft 69 on which the spiral can
45 is mounted, and a universal joint 70 be-
tween the shaft section 68 and the stub shaft
69. Thus the rotary motion of the shaft 57
is communicated to the spiral cam 45 inde-
pendent of any movement of the slide bar 30
in which the spiral cam 45 and its stub shaft
69 is mounted. : .

It will thus be seen that to give a vertical

8
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120

feeding movement to the chuck spindle -

manually it is only necessary to turn the
crank 58, and through the connections de-

o3
>t

seribed the spiral cam will be rotated, the -

tongue 46 moved up or down, and with it the
chuck spindle. Tt will also be seen that to
set the spiral cam so as to give a desired ex-
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tent of vertical movement it is only necessary
to turn the crank 58 and lock it in position
with the set screw 59 at 4 point where the re-
quired extent of movement will result. It
will also be seen that as each crank 38 and
its connections to each spiral cam 45 is inde-
pendent in a similar mechanism with respect
to each’ unit of the grinder that this manual
feed and this ‘manual adjustment may be
made independently in each case, according
to the character of work being operated upon
or the -particular conditions existing.. In
the case of each unit the mechanism for oper-

ating, controlling and adjusting the grinding -

tool itself is the same and each 15 independent
of the other: - B

" In the case of this mechanism it is neces-
sary to -have a ‘transverse adjustment and
feeding movement of the grinding tool in
order to bring it up to the work and to feed

it as the grinding operation proceeds. In.
this invention this result is secured by mount-

ing the grinding tool and its vertical spindlé
in a swinging head, which swinging head is
mounted ‘on a vertical fixed bearimg -stud.
Thus not only can the desired movement of
the two be given, but the swinging head can
be swung to one side to clear from the work
when' desired: Furthermore, the swinging
head can ‘be adjusted vertically to provide
for different conditions of the work.

More specifically considered and as illus--

trated in the drawings, there is provided
rising from the rear wall 5 of the upper sec-

5 tion of the frame-work of the machine the

large vertical bearing stud 71 in the rear of
and in alinement with each chuck spindle.

A swinging head 72 is provided at its rear

end with a sleeve 78 journaled on the bear-
ing stud '71. This swinging head at its for-

ward end is provided with bearings 74 in

which is mounted the vertical grinder spindle
‘75 carrying at-its lower end a suitable grind-
ing tool 76. This grinding tool is rotated by

driving mechanism which will be described-

iy

later. S ]
An arm 77 rigid with the swinging head

projects laterally therefrom and is provided
at its end with a screw 78 having a milled”

cap 79 which in conjunction with the arm
may be provided with micrometer gradua-
tions in a familiar manner. The screw 78
abuts against a plate 80 pivoted at 81 to the
arm 77. This plate 80 at its free end abuts
against; an eccentric 82 carried on a vertical
shaft 83 journaled in the vear wall 5 of the
frame-workof the machine. A heavyspring
84 connects the arm 77 and thé rear wall 5
and acts to hold the arm: 77 so as to bring
and maintain the plate 80 in contact with
the eccentric 82 and the screw 78 in contact
with - the plate 80. At its lower end the
shaft 83 is provided with an arm 85 carry-
ing-at its free end and journaled therein a

verticalstud 86 screw-threaded horizontally.

1,288,008

-toreceive the serew-threaded end of a small

shaft or rod 87 which extends forwardly and
is connected by a universal joint 88 to a stub
shaft 89 journaled in the front wall of the
upper section 2 of the frame-work of the
machine, and carrying outside of the wall a
gear 90. It will be seen that through. the

‘medium of this mechanism when the gear 90

is- rotated the screw-threaded end of the
shaft 87 will swing the arm 85 to the right
or to the left carryving with it the shaft 83
and the eccentric 82, and thus in turn swing-
ing the arm 77,.and thus the swinging head
with the grinding tool: It will also -be seen
that by the medium of the micrometer screw
cap 79 the swinging head can be adjusted to

70

any. desired position with respect to the ec- .
centric 82. ' If now the gear 90 be rotated -

automatically the swinging head will be
swung in ?(Z diréction or the other gradu-
ally and atitomatically. Thus the grinding
tool may be fed automatically up to 'the
work. Dy setting the parts so that when the
desired limit of feeding movement ig réached
the high point of the eccentric 83 will be in

contact with the plate 80, it follows that if

the feed continued it* would be reversed in
direction and thus any danger of grinding
the work more than desired 1€ automatically
prevented. ' -
As a suitable means for giving automatic
movement to the gear 90 and thus automatic
feeding movewment to the swinging head the

slide bar 31 is shown as provided with a pair.

of pawls 91 and 92. Each of these pawls is

pivoted to a sleeve 93 held in place by a set

screw 94 at the required point to the slide
rod'31. Accordingly, as one or the other of
these pawls is swung downwardly to rest
upon its stop pin 95 it will engage the gear
90 and move it in one direction or the other
according to the pawl in use with each re-
ciprocation of the slide bar.. The direction
of rotation of the gear will be determined
by the pawl which 1s used and the extent to
which the gear 90 is rotated will depend
upon the position at which the sleeve 94 car-
rying the pawl is set on the slide rod 31.
Consequently, the gear 90 may be rotated to

“any desired extent and in either direction

automatically, and consequently the grinder
tool fed transversely with any desired de-
gree of rapidity and in either direction au-
tomatically. ;

Each grinding tool is rotated by a belt
connection with a driver spindle arranged
in the rear of the machine opposite the
swinging head and as here again the con-
struction .is the same with respect to each
swinging head it is necessary to describe but
one. "The driver spindle 96 is provided at
its lower end with a ball 97 mounted in a
socket in a bracket 98 projecting from the
upper section 2 of the machine frame. At

its upper end it is journaled in an arm 99

85
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and is provided with a large pulley 100.
The arm 99 extends Into a siotted mude“ ay

at the top of' the bearing stud 71 and is
locked in place by nut 101 so.that the driver

spindle may be swung slightly toward or
from the hearing stud to. tighten ‘or loosen
the driving belt. - The swinging head is pro-
vided with a bracket 102 at ifs upper:end
extending over the bearing stud, and a set-
serew 108 passing ﬂummh the bmckot 102
bears upon the nut 101, and by means of

this set-screw 103 the swinging liead may be

set at different degrees of vertical adjust-
ment to adjust- cmmspou(hnn]v the vmtl(.ll
position of the grinding tool.

The driver spmdle 96 is provided at 1ts’

lower end with a pair of small pulleys or a
double grooved pulley 104 and 105, A tubu-
lar (::1sin;,r 106 surtounds the driver spindle
96 between the pulley 100 and the pulley 104,
has a ball and socket connection with the
arin 99 and an enlargement 107 at 'its lower
end abutting the puﬂev 104, and thus pro-
viding for lubrieation.

The grirder ~1)m(ll(‘ is provided at its up-
per end with # ‘pair of pulleys or a double
grooved pulley 108 and 109. The swinging
head is provided at each side of the grinder
spindie with short vertieal studs upon each
of which is mounted a pair of 1dler pulleys
110, 111, 112 and 113, A bell extends from
the pulley 100 around the idler 112, around
the pulley 108, back around the idler 113,
across o and around the idler 110, back
around the pulley 109, and then around the
idler 111, back avound the pulley 100. By
arranging the belt drive in this manner,
there is no tendeney to cause the drive to
throw the grinder spindle out of alinement
hecanse the force exerted by the belt is bal-
anced.  Furthermore, by this arvangement a

single endless belt ist emploved for each

grinder unit, and any slack in this helt is
readily taken up at one time by adjusting
the arm 99.

The several driver spindles are also in the
preferred form. of this invention simdltane-
ously driven by a single endless belt from the
main shaft of the machine, and the arrange-
ment s siely as to secure a similar balancing
of the forces exerted by the belt on each
driver mpindle so that mn the case of each
spindle there is no tendency of the belt to
throw the spindle out of alinement.
drive as arranged for driving three units is

illustrated in the preferred form in Figs. 4.

and 5 of the drawings. - The: pair of small

nulleys or the double grooved pulley on the

aviver spindle at the 11f_rhf of the machine is
shown at 104 and 105, at the middle at 104°

and 106°, and :dt the left at 104* and ‘105"

These are driven pulleys and act to drive the
driver spindles. The endless belt-is driven
fram o main pulley 114 secured to the main
shaft 7, and as this shaft is horizontally ar-

spindle driver pulleys.

This -

8

ranged a pair of horizontally deflecting

pulleys 115, 116 are employed to deflect the -

belt from a vertical to a horizontal run.
Idler pulleys are also vertically mounted and
located at each end of the row of the driver
The idler pulley 117
adjacent the main pulley 114 réquires but
one groove while the idler pulley at the op-

_posite end has the double groove 118, 119.

Provision is made for controlling the "slack
in the endless beit by maklntr this idler
pulley 118 and 119 adjustable longltudmally
of the machine as indicated at 120.

The driving belt 121 leads from the main
pulley 114 over fhe deflecting pulley 115

“around the pulley 104%, back around the

idler pulley 117, then around the pulley 104®,
then back around the pulley 1052, then
around the idler 118, then back dround the
pulley 105, then around the idler 119, then

back around the pulley 105° then' around.

pulley 104, and then back over the deflec mng
pulley 116 to the main pulley 114.

The arrangement of the pulleys and the
driving belt has thus been' described with
respect to a machine provided with three
units, but its application to a machine pro-
vided with a greater number or with but
two will be ap]mlent ‘to a skilled mechanic.
It will be observed that this disposition of
the belt causes the strain of the drive to be
balanced upon each driver spindle, thus pre-
venting any interference with the alinement
of the spm(llcs, and eliminating any tendem,y
to binding due to the drive.

Tt will thus be seen that the drive for each
grinder spindle has similar characteristics
to_ th'(\ drive from the main shaft to the sev-
eral units of the machine.
arrangement is such that the double engage-
ment of the belt with the driven pulley:in-
sures a substantial encircling of the driven
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In each case the
105

pulley by the belt, and thus a very effective - E

driving pull. The idler pulleys employed to
guide the endless belt twice about the driven

110 -

pu]loy are relatively small so that the belt, -

substantially encircles the driven pulley. By
reason of the pull which is thus obtained a
relatively small belt may be employed which
1s necessary when very high belt speed is de-
sired as in grinding machines, and this fea-

115

ture of the invention enables thls high speed .

to be effectively attamed
The invention in the power transmlssmn

,disclosed herein is also disclosed and made

the subject of claims in an application di<’
vided ouf, of this application Serial No.
142,087, filed January 12, 1917.

Imeg fully desgrlbed my 1nvent10n,

Letters Patent is:

120

. what T claim as new and desu‘e to secure by 125 ¢

1. A grinding machine comprlsmg a ro-

tatable vertical grinder spindle with a

grinder” nounted thcreon, a rotatable ver-

=

tically movable vertical ch}lck spindle, a 180 @
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15

chuck. monnted: 1_611 “the- ’ui)pex_'-.; jend. voféythe'-' 3
chuck spindle, means for rotating the chuck:
. spindle, -and . means for'giving a relative:

vertical . feeding ‘movement . between . the"
chuck spindle and grinder spindle, - -

2: A grinding machine:comprising aro-
tatable vertical grinder. spindle: with a
grinder mounted thereon, a rotatable verti-:
cally movable vertical ~chuck ' spindle,’ .-

chuck spindle, ' means for rotating the chuck -
spindle, means for giving a relative vertical.
feeding movement between the chuck spindle
and grinder spindle, and means for giving a

relative. transverse  féeding movement .be-

tween the chuck spindle and giinder spindle.
- 8. A grinding machine comiprising a ro-.
tatable ~vertical grindeér spindle with a-

* grinder mounted thereon, a rotatable ver-
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for giving either automatically or- manually.

tically movable vertical ‘chuck spindle,. a -

spindle, means for giving a relative vergical }
feeding movemerit between the ¢hiick spindle’ -

.and grinder spindle; and means for.adjusting -
vertical relation of the chuck spindle and -
grinder spindle, ".: E IRCIEN

the

4. ‘A grinding machine comprising a rota-
‘table vertical grinder spindle with:a grinder
mounted thereon, a rotatable vertically mov-.

able vertical chuck spindle, a chuck mounted,

on the upper end of the chuck spindle, means
for rotating the chuck spindle, ‘and means.
for giving a variable reciprocating vertical

feeding movement to the chuck spindle.

5. A-grinding machine comprising a rota-
table vertical grinder spindle with a grinder
mounted thereon, a rotatable vertically mov-

- able vertical chuck spindle, a chuck mounted
40.

on the upper end of the chuck spindle; means
for rotating the ‘chuck spindle, and. means
for giving a variable reciprocating vertical
feeding movement to the chuck spindle, the
said movement being faster at each end of
the reciprocation. . R, ’
6. A grinding machine comprising a rota- -
table vertical grinder spindle with a-grinder. -

- mounted thereon, a'rotatable vertically mov-

able vertical chuek spindle, a chuck mounted
on the upper end of the chuck spindle, means,
for rotating the chuck spindle; and mehns
for giving a vertical feeding movement to
the chuck spindle. .~ o
7. A grinding machine comprising a rotas

table.vertical grinder spindle with a grinder

mounted thercon, a rotatable vertically mov-
able vertical chuck spindle, a chuck mounted:
on the upper end of the chuck spindle, means-
for rotatingthe chuck spindle, and means

as required a vertical feeding movement to
the chuck spindle, .« o, .-
8. A grinding: machine comprising a hori:"
zontally swinging head carrying a rotatable
vertical: ‘grinding . spindle with a' ‘grinder”

‘movable guard wall exteér

1,288,008

mounted thereon; a chuck located beneath
the »grinder gpindle, ‘and means for aito-

‘matically giving a swinging transverse feed-

ing movement to said head: P e G
9. A _grinding machine comptising a hori-

- zontally swinging head carrying a'rotatable
vertical grinding spindle sith a grinder

mdunted thereon, a chuck located beneath

‘the grinder spindle; means for automatically’
chuck mounted on' the upper end of the.

giving a swinging transverse féeding move-

70

78

ment to said head, and means for adjusting -

the limiting position of said transverse féed-.

ing movement. = . , S
10. A- grinding “machine .comprising  a
horizontally swinging head carrying a rota-

80 *

table vertical - grinding . spindle “with' 4 ..

.grinder mounted thereon, a chuck Jocated

beneath the grinder spindle, and medns for

automatically giving a swinging transverst

feeding movement to said ‘head, the said
chuck mounted on the upper end of the chuck.
spindle, means for rotating the chuck.

feeding means acting to reverse the direction
of feed when the limiting position is reached.
11. A" grinding machine eomprising a

horizontally swinging head earrying a rota-

table vertical grinding spindle with a
grinder mounted - theréon, a chuck‘ located
beneath the grinder spindle, means for.auto-

vertically adjusting the swinging head. . -

85

90

matically giving a swinging transverse feed-
L.ing movement to said-head, and means for

95

12.-A grinding machine comprising a ta- -
“ble baving-front, rear and side walls ‘to pre-

sent an oil and water receiving chamber, a -

plurality of vertical, rotatable and vertieally
movable chuck spindles passing up through

suid table and provided with ehucks, a bear-

100 -

ing for each chuck spindle projecting ubove -

o
. . . s o RO
13. A grinding machine comprising a ta-

ble having front,rear and side walls to pre-
-sent an o1l and. water receiving: chamber, i
‘plurality of vertical, rotatable and yertically
movable chuck spindles passing up through

said table and provided with chucks, a bear-

‘the table, and a vertical’ guard wall sur-
-rounding each of said projecting bearin

105

110

ing for each chuck spindle pLj('_)jecti,ing above

the table, a vertical guard ivall surroundivg
each of said projecting bearings, and a petti-
coat guard on the upper end of each chuck
spindle depending within said vertical gnavd

. wall,

4. A grinding machine, comprising a ta-

ble having front, rear and side.walls to pre-
sent an oil and water receiving chamber, a.

plurality of vertical, rotatable and vertically
movable chuck spindles passing up through

sald table and provided with chucks, a bear-

115

120

ing for each chuck spindle projecting above -

- the table, a vertical guard wall swvounding

each of said projecting bearings, and a re-

- 15 A grinding machine comprising o plu-

Lrality -of Totatable. vertical and “vertically
movable- ¢huck ' ‘spindles provided with

125
> g [ sion surrounding
“the work held in ‘the chuck. : ‘

130
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chucks, a corresponding plurality of hori-
zontally swinging heads carrving rotatable
vertical grinder spindles with grinders’
mounted thereon, means for giving relative
vertical feeding movements between “each
chuck spindle and its codperating grinder
spindle, a main shaft, driving connections
from said main shaft fo each grinder spin-
dle, to each chuck spindle, and to the said
feeding means, whereby the entire machine
is operated by connecting the main shaft to
a suitable source of power.

16. A grinding machine comprising a plu-
rality of rotatable vertical and vertically
movable chuck - spindles provided with
chucks, a corresponding plurality of hori-
zontally swinging heads carrying rotatable
vertical grinder spindles with grinders
mounted thereon, means for giving relative
vertical feeding movements between each
chuck spindle and its codperating grinder
spindle, means for giving a transverse feed-
ing movement to each swinging head, a main
shaft, driving connections from said main
shaft to each grinder spindle, to each chuck
spindle, and to each of the said feeding
means, whereby the entire machine is oper-
ated by connecting the main shaft to a suit-
able source of power. '

17. A grinding machine comprising a’
horizontally swinging head carrying a rota-
table vertical grinding spindle with a
grinder mounted thereon, an arm extending
laterally from said head, an eccentric mount-
ed for horizontal rotation in the -machine
frame and in engagement with said arm,
and means for automatically rotating said
eccentric to give a transverse feeding move-
ment to the grinder.

‘18. A grinding machine comprising a
horizontally swinging head carrying a rota-
table vertical grinding spindle with a
grinder mounted thereon, an arm extending
laterally from said head, an eccentric mount-
ed for horizontal rotation in the machine
framne and in engagement with said arm.
and means for automatically rotating said
eccentric in either direction to give trans-
verse feeding movements to said grinder.

19. A grinding machine comprising a
horizontally swinging head carrying a rota-
table vertical grinding spindle with a
grinder mounted thercon, an arm extending
laterally from suid head, an eccentric mount-
ed for horizontal rotation in the machine
frame and in engagement with sail arm,
and pawl and ratchet mechanism including
reversely acting pawls either of which may
be thrown into operation as desired for
causing the rotation of said eccentric to give
required transverse feeding movement to the
grinder. - , :

20. A grinding machine comprising a
frame-work presenting a table, a vertical

R

Bearing stud mounted at the rear of the said. -

7

table, a horizontally swinging head mounted
on said bearing stud and carrying a rota-
{able vertical grinder spindle with-a grinder
mounted thercon, a chuck located in the
table beneath the head, and means  for
automatically giving a swinging' transverse
feeding movement to said head.

21. A grinding machine comprising a
frame-work presenting a table, a vertical
bearing stud mounted at the rear of the said
tzble, a horizontally swinging head mounted
on said bearing stud and carrying a rota-
table vertical grinder spindle with a grinder
mounted thereon, a chuck located in the
table beneath the head, and means forl
vertically adjusting the swinging head on
its stud. L

22. A grinding machine comprising a
plurality of rotatable vertical and vertically
movable chuck spindles provided .with
chucks, a corresponding plurality of co-
operating vertical grinder spindles with
grinders mounted thereon, means for givin
vertical feeding movements to the chue
spindles, and means for independently vary-
ing the extent of the vertical feeding move-
ment of each chuck spindle.

23. A grinding machine comprising a

“plurality of rotatable, vertical, and verti-

cally movable chuck spindles provided with
chucks, a corresponding plurality of cobper-
ating vertical grinder spindles with grinders

mounted thereon,- and means for giving

¢ither manually or automatically vertical
feeding movement to the said spindles.

24. A grinding machine comprising a
plurality of rotatable, vertical, and verti-
cally movable chuck spindles. provided with
chucks, a corresponding plurality of codper-
ating vertical grinder spindles with- grinders
mounted thereon, means for automatically
giving vertical feeding movements to the
said spindles, and means for stopping the
feeding movement of any spindle without
interfering with that of the others. '

25. A grinding machine comprising a
plurality of rotatable, vertical, and verti-
cally movable chuck spindles provided with
chucks, a corresponding plurality of codper-
ating vertical grinder spindles with grinders.
mounted thereon, means for automatically
giving vertical feeding movements to the
said spindles, and means for varying the
extent of the feeding movement of any
spindle without effecting the feeding move-
ments of the others. . N

26. A grinding machine comprising a plu-
rality of horizontally swinging heads car-
rying rotatable, vertical grinder spindles
with grinders mountéd thercon,. a corre-
sponding plurality of vertical rotatable-
chuck spindles mounted therebeneath, means
for- automatically giving swinging- trans-
verse, feeding movements to each of said
heads, and ‘means for independently adjust-
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ing the limiting position of the transverse
feeding movement of each head.

27, A grinding machine comprising a plu-
rality of horizontally swinging heads carry-
ing rotatable, vertical grinder spindles with
grinders mounted thereon, a corresponding
plurality - of vertical rotatable chuck spin-
dles inounted therebeneath, means for auto-
matically giving swinging transverse feed-
ing movements to each of said heads, and
means for independently changing the direc-

tion of the said transverse movement of any

head independently of the others.
28. A grinding machine comprising a plu-
rality of horwontally swinging heads car ry-
ing rotatable vertical grinder spindles with
grinders mounted thercon, a corresponding
plurality of vertical rotatable chuck spin-
dles mounted therebeneath, means for auto-

matically giving swinging transverse feed-

ing movements to each of said heads, and
means for independently adjusting the ex-
tent of the transverse movement of any head
without effecting that of the others.

29. A grmdmg. machine comprising a
grinder member, a chuck member, and means
for giving a relative vertical feeding move-
ment.{o said members, comprising a horizon-
tally reciprocating slide bar, a tongue piv-
oted in the slide bar and engaging one of
said members. and means for adjusting th(,
angular position of said tongue.

30. A ‘erinding machine comprising a
grinding member.a chuck member, and means
for giving a relative vertical feeding move-
ment to said members, comprising a horizon-
tally reciprocating slide bar, a tongue piv-

‘oted in the slide bar, and engaging one of

1,288,998

said members, and means mounted on the

slide bar for adjusting the angular position |,

of the tongue.

31. A grinding machine comprlsmg a
grinder member, a chuck member, and means
for giving a relative vertical feeding move-
ment to said nieinbers, comprising a h0r17on-

tally reciprocating slide bar, a tongue piv-
oted in the slide bar provided with a cam
face engaging one of said members, and
means for adjusting the. angular posmlon of
said tongue.

32. A grinding mdchlne comprlsm(r a
grinder member, a chuck member, and means
tor giving a relatlvely variable vertlcal feed-

ing movement to said members, comprising

a horizontally reciprocating slide bar, a
tongus pivoted in the slide bar and engaging
one of said members, and means for adjust-
ing the angular position of said tongue

33. A gr mdmg' machine comprising a ro-
tatable "vertically movable vertical -chuck
spindle, a horizontally reciprocating slide
bar, a tongue pivoted in'the slide bar and
engaging said spindle, and means mounted

“oni the slide bar for : td]ustmg the angular

position of the tongue. .

34, A grinding m‘whlne comprising a ro-
tatable vertlcally ‘movable ‘vertical chuck
spindle, a horizontally reciprocating: slide
bar, a tongue pivoted in the slide bar and

engaging _Sd]d spindle, and a. spiral cam.;

mounted on the slide bar engaging the
tongue and determining the dégree of angu-
Lulty of the said tongue.

In testimony Wheleof I have signed my
name to this spemﬁcatlon

EDWARD RIVETT.
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