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'UNITED STATES PATENT OFFICE.

SIMON DOKKX OLSEN, OF BROOKBYN, NEW YORK, ASSIGNOR. TO "PRECISION GLAS,S
GRINDING MACHINE COMPANY, OF SIOUX FALLS, SOUTH DAKOTA, A CORPORATION

OF SOUTH DAKOTA.

Application filed September' 1, 1910. Serial No.

To all whom it may concern: - S
-Be it known that I, Simon Dokx OLsEN,

a citizen of the United States, residing at

Brooklyn, in the county of Kings and State
of New York, have invented certain new and
useful Improvements in Grinding-Machines,
of which the following is a specification, ref-
erence being had therein to the accompany-
ing drawing. '

"This invention relates to.a machine for.
grinding gldss and other stoppers, but. par-.
ticularly glass stoppers, in such wise that

the stoppers may be interchangeably mated
with the interiorly ground necks of glass or
other receptacles, particularly glass recep-
tacles, ' .
In the accompanying drawings illustrat-
ing the principle of this invention in the
best mode now known to the inventor of ap-
plying that principle, Figure 1 is a top plan
view of one form of machine embodying the
present invention. In this view, a vertical
feed tube.is shown with a glass stopper in
position to be fed hy a hovizontally recipro-
cating stopper-carrier to a stopper-holding

- chuck which, however, is shown with a stop-

¢r in ity a finishing wheel, of carborundum
or the like, being 1 contact with the sur-
face of the stopper in the chuck.
also shows a rough grinding wheel, of car-
borundum or the like, out of contact with
the stopper. Fig. 2 is a front elevation, of

the machine. Fig. 3 is mainly a lengthwise |
* sectional view of the machine on line 8—38 ),
of Fig, 1, some of the parts, however, being.
g, 4 is mainly a hori-,
zontal sectional view of the machine on line’|
4—4 of Tig. 3, looking down. Fig. 51is a .

transverse sectional view, at line 5—5 .of
Fig 2. with the rough grinder and finishing
grinder wheels in elevation. Tig. 6.is a
cross-sectional view of the machine at.line
6—6 of Fig. 3, some of the parts being shown
in elevation. Mig. 7 is an end view of the

machine taken from the left of Fig. 3. Fig. -

8 is an end view of the machiue taken from
the right’ of I'ig. 3. Tig. 9 is a view show-
ing the main driving shaft and back gedr
shaft with certain cams and gears in sec-

tiong the view being a development of the |

GRINDING-MACHINE.

Specification of Letters Patent.
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This view |
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parts shown. This view may be considered

illustrates, particularly, elutch mechanism-
for operating certain gears and the stopper-
chucking -cam,. the belt-driving cam, the
stopper-feeding cam, the stopper-roughen-
ing cam, the stopper-finishing cam, and at
the right-hand end, a spiral:gear: for driv-

ing a rocker arm cam {not here shown) for
laterally vibrating both grinders. Fig. 10

is an enlarged sectional detail, at a line cor-
responding to line 1010 of: Fig. 7, of a
cluteh mechanisin with which the main driv:
idg shaft is provided, and whereby; when
ctutched at the right, the cams for actuating

the rough and finishing grinders are oper-

ated through the back gear mechanism
shown in Fig. 9; and when clutched at the
left, the cam for the stopper carrying mech-
anism, the cam for the stopper chucking

-also as a section on line 9—9 of Fig. 7. .It -

66
80

65

70

mechanism and the cam- for the belt-shaft -

| lever are operated through the said#back

gear mechanism. Fig. 11 is an enlirged
view of the clutch mechanism shown in Fig.
10 and shows clutch pinions loosely mounted

75

on the main driving shaft with a clutch'in -

inoperative position between them. TFig. 12
is a cross-sectional detail of said clutch

-mechanism at line 12—12 of Fig. 10, parts

being shown in elevation. Fig. 13 is a cross-
sectional detail of the clutch mechanism at
line 13—13 of Fig. 10, parts being shown in
elevation. Fig. 14 is an elevational detail
of antomatic -shifting mechanism for said
clatch.  I"ig. 15 isin part an elevational and
in part a sectional detail of a portion of said
automatic shifting mechanism at line 15—15
of Tig. 14. TFig. 16 iz a top plan view -of
said automatic shifting mechanism; partly
in section at line 16—16 of Fig. 14, looking

down. Fig. 17 is a partial top plan view

of said automatic shifting mechanism look-
ing down. on the construction shown in Fig.
14, .and more fully shows said shifting
mechanism. Fig. 18 is a vertical central
section of; the stopper chuck spindle at right

80

85"

90

angles to the plane of the section indicated -

by line 18-—18 of Fig. 8. Tigs. 19, 20, and

21 are respectively cross-sectional elevations
of said chuck: spindle mechanism at lines

¥

100



o

19—19, 2020, and 21—21 of Fig. 18. Fig.

22 is an inner end elevation of said stopper
chuck mechanism viewed from the right-
hand end of Fig. 18. Fig: 23 is a length-

5 wise central section at line 23—23 of Fig. 1
of mechanism for rotating and laterally vi-
brating the rough grinder.
vation mainly of the finishing wheel, its cas-
ing and support, but partly insection; on a

10 line corresponding toline24—24 of Fig.1, the
section showing a bell-crank and yoke con-
nection for sliding said support toward and
from a stopper. TFig, 25'is a top plan view

of the finishing wheet and the frame which

15 supports its driving shaft, the frame. being
adjustable on a slidable support to set the
finishing wheel at different angles in rela-

tion to longitudinal axis of the machine,

~‘This view is partly in section at a line cor-
20 responding tq a line 25—25 of Fig. 6. Fig.
96 is a vertical sectional detail, at a line cor-

- responding to line 26—26 of Fig. 1, of the

mechanism for adjusting the rod that vi-
brates the finishing wheel laterally daring
25 its rotation, Fig. 27 is a plan view of mech-
anism shown in IMig. 26. Fig. 28 is a ver-

tical sectional view, at line 28-—28 of Fig.|

29, of the vertical feed tube and horizontal
.. stopper carrier and other parts. ¥ig. 29 is

30 a part elevation of the féed tubie and stop-

per carrier mechanism. Fig. 80 is an en-
larged horizontal sectional elevation;.at line
30—30 of Fig: 29, of the front end, stopper-
engaging mechanism of the stopper carrier.
35-Fig. 31 is a top plan view of the Stopper
‘carrier mechanism, and Figs. 32 and*33 are

- respectively crogs sections at line 32—32 and

line 3333 of Fig. 28. " Fig. 82 shows how

the cartier shifting collar is secured to the
40 tubular edrrier, and Fig. 83 illtstrates. the
lenigthwise slitfing of the forward portion
of the stopper carridr to form the spring
jaws which seize-thé body of the stoppei to

_convey the stopper head-first into tiie stop-’

45 per chuck.

‘Referring ‘to the drawings, the cycle ‘of.
operations of the machine 1s: 1. A number

-of glass stoppers (the annularly reduced
necks of which are marked #, the body por-
50 tions forming the ground stopping part, #’,
- ~and the heads #?), such as in Fig. 1 {being
mounted. horizontally,
avertical open slotted feed tube wheréin tiléy

gravitate toward the foot of the tuhe), are
55 sigcessively gripped, and fed horizontally, |
" by a stopper carrier ‘intd. 3 stopper’ehyck..

2.-The chuck grips the head of the stopper;
leaving the body thereof ‘projecting for,

first, rough grinding, and then finishing |

60 grinding. 3. The - stopper carrier then
moves away from the stopper chuck. . 4.
The stopper chuck spindle rotates. 4. The
rough grinder  (wheel) ig fed against the

surface of the body portion #? 'd_g the stop-

Fig. 24 is dn ele~.

one above another, in

1,023,389

per. 6. The rough grinder rotates and 65.. ..

grinds. ¥. The rough grinder is recipro- .. .
cated laterally in contact with stopper sur-

face being ground; the stopper surface and”
rough grinder prefer.bly rotating in reverse
directions. 8. The rough grinder is moved
away from and out of contact with the bot-
tle stopper (but continues torotate). 9. The

 finishing grinder (wheel) is fed toward and

into contact with the rough ground surface-
of the stopper. 10. The finishing grinder is ,
rotated and grinds. 11. The finishing -~

grinder is vibrated laterally during: its® 7

grinding  operation. - 12. The - firishing
grinder is moved out of contact with the™ = =
stopper but continues rotating, the rotation
of the finishing wheel and stopper being
preferably in reverse diréctions. 18. The |

stopper chuck is automaticallyarrested in

its rotation. 14. The stopper chuck mecha-. *"

nism automatically releases the stoppers suc- §5°

cessively chucked, the stoppers when fin-:
ished falling downwardly through .a suit-
able space in the machine into a recepticle -
therefor, or onto the floor. .
The pieces. and parts of this machine will 90
now be . described -in. connection with its =
mode of operation, . . - ' :

-~ The stoppers. are located : (Fig. 28‘) one
“dbove another in the feed: tube 50 with their

neelts bétween the vertical walls 51 of a ver-
tical passage of the feed tithe, the foot-piece:
50> of which is' provided with 'an enlarged
recess 52 to permit the lowermost stopper in-
the stack of stoppers.to gravitate between
the diametrically opposite- fingers 58 each 100 °
having a hooked end ¥4 These ends 54 ex-
tend past opposite marginal portions of the-
stoppét Head o”; and hold each stopper head
as it F4ll8 into its loweritost position, it the
foot of the feed tube, in horizontal alitie- 105
ment with’ the stopper chuck 55 (Fig. 1),

the heid of the stopper facing the open end:

of the chuck. : Each finger 53 is pivotally
attdched at 56 -to.a slot wall 57 of the fdot

.plece of the. feed tube, and ‘each finger is 110
-bdacked up by a spring 58, which $prings
tkeep the "fingers normally closed oyer the

stopper head. The inner vertical wall of the
feed tube has a hole 50 through which a°

-stopper is carried to the chuck 55.  On its 115
Anner side, each finger is provided with a lug. -

59 against which .the front cand, of the end-
wise reciprocating stopper-carrier 60 strikes

on its forward feeding movement during
which the stopper is conveyed bodily from 120 °

the foot-piece to thé. ¢linck; tHe carrier 60 - ..

séizing the body portion of the stopper and
thrusting the stopper head into stopper -
chuck . 55. The reciprocating carrier is -
formed of a tube split lengthwise at its in- '12¢
ner -end portion to form spring jaws 61 -
which, during the initia] movement, encom-
pass.the infter ¢nd of the body «* of ‘the

80 -



. together b “the

stoppers n
bushing..62;; , When  carrier 60
hag.moved.aliftle Tarther in the direction of
chuck, 55, the end of ‘the carrier ‘strikes
against the lugs 59 to separate fingers 53,
thereby carrying the stopper from between

. the fingers, through the hole 50° and at the

10

15

20

25

30

40

b0

55

60

-end of the carrying movement of the carrier,

thrusting the head. of the stopper into the
open jaws of the cluteh 55. :
Carrier 60 is provided with a grooved col-
lar 63 which is engaged by yoke members 64
of lever 65 (Fig. 3) which is pivoted at 66 to
main frame 67,.pivot 66 being between the
ends of the lever, and the lower arm of
which is provided with a cam roll 68 that is
engaged by a cam 69 fixed on the surface of

a drum 70 which is loose on the main driv-.

ing shaft 71 {provided with a driving pul-
ley 72) that extends lengthwise of the ma-
chine. When cam 69 rotates, it vibrates the
lower arm of lever 65 and thus vibrates the
upper arm of the lever to give the stopper
carrier 60 endwise reciprocation. :
Stopper chuck 55 (Fig. 18) is made up of
a lengthwise split sleeve having a recess 73
in its ipner end for reception of a stop-
per head. The slits are indicated by 74 and
by means of the spring jaws thus produced
between slits 74 the stopper receiving end of

the chuck member 55 is compressively

clamped upon the stopper head after the
same ig thrust into the opening 73 by the
final forward movement of stopper carrier
60. The stopper receiving end of chuck 55
is provided with a rearwardly slanting, an-
nular shoulder 75, which, when in contact
with a corresponding shoulder 76, of the fo-
tatable cylindrical spindle 77, compresses

. the jaws of chuck member 55 on the head

of the stopper. . At the time when the stop-
per is inserted, the shoulder 75 must stand
away from the shoulder 76 of the spindle. to

5 permit the spring jaws te move apart for

reception of the stopper head in the recess
78. Thereafter, the chuck is moved in-the
opposite direction to compress the spring

jaws on the stopper head as shown in|

Fig. 18 ‘ . o
Frame 67 of the machine is formed with

cylindrieal bushing-receiving. openings in-

alinement one with another (as indicated
in Fig. 18) in split brackets 672, and these
receive bushings 78 and 79 in ‘which the
spindle ‘77 is rotatively mounted. Collar
80 and washer 81 on one side of bushing 78
and shoulder 82 -of the spindle, and washer
83 on the other side of bushing 78 prevent
endwise movement of bushing 78, the collar
80 being fixed to the spindle, as will be
plain from Fig. 18. Bushings 78 and 79
are shown as ordinary split bushings mount-
ed in the cylindrical openings of brackets

g jaws,61 being pressed,
endwise passage through:a

LAR TN
bushing-clamping jaws held together by
clamp screws 84. :

Within the lengthwise bore of spindle 77,
there is mounted an endwise reciprocable

plunger 83, provided at its forward end with 70

a head 86 which forms on its rearward side
an abutment, - for the coiled spring 87, the
rear end of which abuts against collar 88

' fixed -in the bore of the spindle. - Spring
87 is mountéd under compression. . The for- 75 .

ward end of the head 86 is provided with a
threaded extension -89 on. which- the butt
end-90 of the chuck 55 -is threaded. Conse-
quently the chuck and plunger 85 recipro-

cate endwise as oné piece, ‘80

A spring centering ‘pin 91 -projects for-
wardly of the threaded extension 89 to help
hold a coil spring 92, under tension; within
the longitudinal chamber of the chuck:55

which, like spindle 77, is cylindrical and ‘the 85

foremost portion of the longitudinal-cham-.
ber of which is provided with a sliding head
93 having a rearwardly extending centerin

pin 94 for spring 92. Head 93 is provideg

with a 1011gitudinally-extendin§ key-way 9590 "
€

for reception of an inward key 96 from
chuck 55, the inner-end of the key imping-
ing against the end wall 97 of the slot to
keep the head 93 in place; and. at the same

time to permit a slight' endwise movement:95

of the head which serves as a buffer when
the head of ‘the stopper is thrust into. the
recess 78 of the chuck 55, the head 93 being
then set back against spring 92 which. is

thereby compressed.  When the stopper-has 100

been. ground, the chuck ‘is moved- thwardly

away from shoulder 76, the. chuck jaws:.

spring apart, and the spring 92 pushes the
head 93 outwardly, thereby ejecting the fin-

ished stopper automatically from-the chuck. 105

Spindle 77 is provided with a fixed: driv-
ing pulley 98 and a loose pulley 99 for re-
ception  of a belt from -overhead shafting.

"When 2. stopper head has been first inserted
ooved .collar 100, which'is 110. .
slidably mounted' on therear end of spindle-

in;chuck 55, the

77; is moved in the direction of chuck 535, its .
cam- collar 101 then riding under ‘the':free

“ends 102-of the diametrically opposite levers

e;,rs_l-;its‘_?';ﬁ'z'blfwheféo’f: form oi'dihary 85

103 which are pivoted at 104 in slots 105 115 .

of a collar 106 which is slidably mounted on
the spindle within an annular casing 107 -
on’spindle 77. Collar 106 is" limited in-its
reciprocation within “the- casing: by screws
109 which pass through the *coﬁ
end wall 108 of ‘the casing. :

The heads of the screws are countersunk
in holes in-collar 106 and coil springs 110
are - interposed, around the shanks of: the

screws 109, between the collar and the inner 125

surfage of the end wall of the casing in

‘recesies in the casing. Collar 106 is free to

slide over the screws 109 between the heads -

ar into the 120
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-spindle 77 by a lever 115 (Figs. 3 and

<.

“of the screws and an interior shoulder 110°
of the casing, and is hormally forced out-
wardly by the springs 110. The fulera of
levers 105 are. therefore movable. Levers
102 are bell-crank levers, and have inner
arms 11l which are adapted to abut against
the inner end-of a sleeve 112 which encireles
the plunger 85 and is its *1f slidably mounted
in the longitudinal chawnber of spindlé 77.
Conscquently when the camr collar 101 is
forced in between the free ends 102 of levers
103, the lugs 111 ofithe levers 103 push on
sleeve 112 and se force the plunger 85 rear-
wardly, the sleeve 112 being attached to'the
plunger by a collar113. L
Lugs 111 of the bell-crank levers play
through slots 114 in spindle 77. Inasmuch
as tlie plunger is moved rearwardly in me-
chanical .connection .with “the mioving or
shifting fulera 104 of the bell-crank levers
103, and when moving rearwardly pulls the.
shonlder 75 of the stopper chuck against the
shoulder 76 of the spindle to close the chiuck,
it follows that this closing or chucking
moventent is of an elastic nature that will®
accommodate stopper heads of somewhat
vurying -diameters without crushing them
by the .annular .contraction of the spring

jaws of the chuck; the springs 110 effecting ¥

what, may be called -elastic or variable clo-
sures of the spring jaws of the ¢huck.  This
is an important matter because of the almost
inevitable variations in the dimensions of
the heads of glass stoppers.

The grooved collar100 is reciprocated on
)
fulerumed to.the frame of the machine at
116 and provided at its lower.end with cam
roll 117 adapted to be vibrated by cam 118
earried on. main driving shaft 71 (Fig.»9).
The nexst step in the cycle of operations is
to fecd the roughening wheel 1920 againgt
that surface. of -the stopper which is to be
gronnd, for the purpose of reducing its ¢ir-,
cumnference and grinding it approximaiely .
for the operation of the finishing wheel 1217
each of these grinding:wheelsisbestinelosed,
as shown, in a suitable hood. 122 as will ‘be
readily understood by those skilled iin the
art, and the .wheels-are preférably of car-
“boruidun, although they. may be of any
suitable. abrasive material of desired grade
and bend. .. - e !
" The operating mechanism of-each of the
grinding wheels is identical and deseription
of oiié will suffice for the deseription of the
other.” Ilach wheel is mounted on an in-
teriorly tapered hub 123 (see Fig. 23). This
hub is provided with  annular-flanges 124"
to form a driving pulley 125:to which a belt
from ‘overhead shafting meay be led. Hub
198 i§ mounted on # tapered portion 126 of
a spindle 127, portions of which are mount-:
ed’in_preferably tapered bearings 128, one’

i
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on one side of the wheel and the other on the
other side of it. The interior of the cham-
ber 122 is somewhat \yidér than the width of
-the wheel and the hub members, so that the
‘abrasive wheel may be vibrated laterally
within its. hood 122. The spindle 127 is
slidably mounted in its bearings 128 and the
pulley-receiving-hub of the wheel is recipro-
cated between the bearing supports 129
which are parts of the hood. s '

The inner end 130 of spindle 127 is pro-
vided with a coupling member 131 to ‘which
is Joosely pinned, at 132, the rod 133 whick
is. threaded. at 184 to receive a pair of ad-
justing nuts 135 and 136 that are spaced
upart, with their inner ends impinging
‘against the outside of a cylindrical turn-
block 187. which is transversely bored for
passage of the threaded portion 134 of rod-
133. The threaded portion 134 of rod 133 is
provided with a lengthwise extending key-
way 138 in which rides a pin 139 fastened
in turn-block 187. Block 137 is loosely
mounted in an adjustable block 140 having
a T-shaped bottom flange 141 that slides in
the corresponding T-shaped slot 142 formed
in the upper side of the horizontal rocker
arm 143 that is fixed at 144 near its reav
end, to a vertical rocker shaft 145 mounted.
in a vertical bearing-144* formed in the
wain frame (Figs. 1 and 3).

As stated, each rod 133 .15 connected with

rocker- arm’ 143 through described parts.:

Each adjustable block 140 is adjustably
clamped by elamp -collar 145* to rocker arm

148, the collar being threaded on block 140-

and adapted. to be turned into and out of
contact with the rocker arm 143, . - = =~
“ By loosening either clamp collar 145%
either udjust,nb?e block 140 may be loosencd

in the rockér arm 143 and consequently

either” or both blocks may be adjusted on the
rocker arm- to vary the amplitude of. the
lateral vibration of the grinding wheels.. By
adjustment of screw sleeves I35 and 136,
the grinders may be positioned with their

periphieries in desired lateral relation to the.

~topper ‘surface to be-ground.

“Each casing 122 has a flat horizontal bot-

towm flange 146 that is cross-slotted at 147
“for reception of bolts 148, the heads of the
bolts being mounted in T-slots 149, asshown

“in TPig. 3 (see Fig. £8), of the transverse

slide 161 formeéd or its opposite sides with
parailel” V - grooveg 161* that receive and
thus formi ways fer the corrvésponiling V-
ribs '161° of frame 67. These grooves and
“ribs extend transversely of -the machine

“frame from front to rear thereof. The slots

(=13
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147 are clongated in the general divection of ..

the length of the machine and the casing
flanges 146 are sidewise adjustable.  Tach
“5lide 161 has between' its V-ribs a dependent

chamber 400 whicly'fs vomplementary to the:
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chamber of a casing 122 and receives the
lower portion of the wheel (Fig. 23). By
loosening the nuts of bolts 148, and also
sliding the bolts 148 in slots 149 each casing
may be ad justed in reference to its support-
ing slide 161 in order to vary the angular
relation of the grinding wheel periphery
{or the circumferential plane of the grind-
ing wheel) to the longitudinal axis of the
stopper chuck 55. Each casing 122 carries
the bearings 128 and their suppmts 129,
which are mtegml with the ecasing. This
angular adjustment of the gr]ndmrr wheels
is essential in order to bring the grinding pe-
ripheries of the wheels into proper grinding
relation to stoppers having body portions
the circumferential walls of which are at
varying angles to the longitudinal axes of
the stoppers. Tach slide is adopted to be
reciprocated in its ways from and toward

“the stopper while it is in the chuck,

The rocker arm 143, which is horizontal,
is (see Figs. 1, 2 and 8) vibrated laterally”
by means of a cam 150 on a vertical shaft
151 journaled in the frame and provided at
its lower portion with a spiral gear 152 that
meshes with a spiral gear 153 on the wain
dAriving shaft 71. A cam voll 802 on the
under side of rocker arm 143 works in the
groove-cam 150. Consequently each grind-

. ing wheel is laterally vibrated while it is in

40
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use and rotating..

The rough grinder 120 is fed up to the
stopper and performs its rough or prelimi-
nary grinding operation before the finer
finishing wheel 121 is thrown into opm a-
tion. “The feed of the rough grinder is ef-
fected by the roughing cam 154 (Figs. 3. 5,
and 9) on driving shaft 71. This roughing
cam 154 works on a cam voller 155 on the

bell-crank fever 156 which is pivoted to the.

frame at 157 and provided with a voke 158
that engages the anmularly-grooved hub 159
conveniently formed with a hand wheel as
shown. 'This hub 159 is threaded on a
threaded stud 160 which & a rigid rear-

ward projection of rearward slide 161, The
front slide 161, which supplorts the easing

for the finishing wheel 131, is provided
with a forwardly extending threaded stud
168 that is similarly provided with an an-
nularly - grooved hub 164 formed with a
hand-wheel as shown, the hub working with
the yoke members 165 of a bell- (mnk fever
166 that is fast to work-shaft 167 jonrnaled
in the main frame. The lower arni of this
bell crank is provided with a cam roller 168
which is operated by the finishing cam 169
carried by the main driving shaft. The con-
struction of the two casings, bearings, and

. slides, is the same for each grinder.

Whenever either the r()ngh grinder or fin-
1shing grinder is moved up to its work, it is

moved against the stress of a spiral spring

v

170 kept in place by a horizontal rod 171,
the spring being interposed between the
transverse slides l()l 161 that support the
grinding wheels so that the spring is always
cogpressed by a feed movement of either

slide

'The finishing wheel mechanism is thmwn
into operation as soon as the rough grinder
h.ls ceased operation and has moved away
from the stopper. During the successive op-
erative rotations of the roughening cam 154
and finishing cam 169, which rotations are
coincident, the right- hand clutch teeth 180
(Figs. 9, 10 and 11) mesh with the clutch

member 181 on the hub of pinion 182 which
is loose on driving shaft 71. This pinion is
in constant mesh with back gear 183 which
is keyed at 184 to the back gear pinion 185
which is loose on back gear shaft 186. -Pin-

ion 185 meshes with a gear 187 which is

splined at 188 to a hub 189 on which the
roughening cam 154 and finishing cam 169
are fixed by a transverse bolt 190 through
both cams and the intermediate flange 191
of hub 189. Shaft 71 has a.lengthwise ex-
tending slot 71* for key 71®* which permits
the double clutch 819 to move laterally and
at the same time compels it to rotate with
the-shaft. . Whenever, on the other hand,
the clutch teeth 192 engage with the cluteh
member 193 of the pinion 194 which i is loose
on the main driving shaft, said pinion 194
meshes with the back geal 195 which is
keyed to back gear shaft at 196, and the

back gear shaft 186 is rotated; and the two .

gears 197 and 198, each fixed to the back
gear shaft, are simultaneously rotated. Gear
197 meshes with gear 199 splined at 200 to
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the hub of drum 70 of the stopper feeding -

cam 69, thereby actuating the stopper feed-
ing cam. Snmﬂt.uwouslv, gear 198 meshes
with gear 201 which s splined. at 202 to the
lib 203 of the belt shifting cam drum

formed with a cam groove 204.. . (Compare
Fig. 9 with Fig. 3.) The latter cam vibrates

a eam roller 205 on the end of lever 206
pivoted at 207 to the frame of the machine,
The upper end of this lever carries a belt
shifting device 208, whereby a belt on pul-
ley 98 is antomatically shifted to the Toose
pulley 99, or vice versa. The chuck 55
speedily stops after the belt is shlfted to
loose pull(- 09,

The hub 203 of the belt shifting cam 204
15 keyed at 405 to a sleeve 406 which is
Toosely mounted on the main driving shaft
and its sleeve 406 is splined at 407 to the
stopper chucking cam hub 408 which carries
exteriorly the stopper chucking cam 118, the
operation of which has been described.

To shift the cluteh wnechanism the rocker
shaft 167 of lever 166 is laterally (see Fig.
2) extended through®a bracket 300 of the
frime, its outer end being provided with a
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fixed rocker arm 301, the lower end of which

is Ioosely pinned .at 302 to a link 308, the

other end of which is loosely pinned at 304

‘to.one arm 305 of a bell crank which is piv-
-oted -at 306 to the frame of the machine.

Arm 307 of the bell crank is loosely pinned
at' 308 to a lever 309 which is clamped at

-810 to'the forked end 311 of a tripping lever

312, which lever extends iinto the path of-a

tripping pin 813 on.the drum 204 of the-

belt shifting cam. The lever 309 has a hori-

zontal shoulder 314 which engages with a

rocker arm 315 of a horizontal rocker shaft
316 mounted in suitable bearings 817 in' the
frame. This rocker shaft is provided, be-
tween' its ends, with a yoked clutch shifter
317%, provided with an inwardly projecting
clutch shifting pin 318 which engages the
anuular groove of clutch 319. - - C

The outer énd of rocker shaft 316 is pro--

vided with an adjustable cap 320 within

which a coiled spring 321 under tension is.

mounted, one-end of this spring -being fixed
to the frame and the other end to the cap,

-and the cap is held in place by a set-screw

500. The tension of the spring is such as to
tend to rock the shaft 316, clockwise when
the shaft is viewed from ifs left-hand end
(Fig. 17). Consequently, the spring ‘nor-
mally tends to turn the rocker shaft 316 so
as to move the clutch 180 into contact with

-clutch 181, whereby the two grinding cams
169 and 154 are simultaneously operated

through pinion 182, back gear 183, back
gear pinion 185, and gear 187, Xsach

- grinder therefore successively operates on a

40

45

50

55

60

given stopper during a single rotation of

‘gear 187 and of the roughing cam 154 and

finishing cam 169, the surfaces of ‘which are
shaped to effect the successive grinding op-
erations of the two grinders (see IMig. 5).
These parts constitute what may be called
an automatic tripping mechanism for shift-
ing clutch 319 either to the right (for driv-
ing the grinding cams) or to the left (for
driving the belt shifting cam 204, the stop-
per feeding cam 69 and the stopper chuck-
ing cam 118). When the grinding cams
have made nearly one revolution, the finish-
ing wheel js moved away from the stopper.
In this movement, bell-crank lever 166 is
rocked so that lever 409 is raised vertically,
lifting the frée end of lever 315 and thereby

. rocking the shaft 316 (Figs. 14-17) against

the tension of spring 391, thereby throwing
clutech 319 to the left and thereby starting
up: the belt-shifting, stopper-feeding, and
stopper-chucking cams. These parts re-
main in operation until the tripping pin 313
on the belt shifting cam hub strikes trip-
ping lever 312, thus pushing shoulder 814
out trom under the lever 315 and permitting
the tension of spring 821 to rock shaft 316

in the reverse direction whereby the eluteh

‘chine are
chuck being automatically stopped at the.
.end of each grinding operation for the auto-

1,028,389

shifter 317* is moved to first disengage

clutch 819 from its left-hand working posi- |

tion into its right-hand werking position in
which position the grinding cams are op-
erated as already stated.. , :

In operation, driving shaft pulley 72,
fixed pulley 98 of the chuck spindle and the
two grinding-wheel driving-pulleys 125, are
driven simultaneously.from suitable shaft-
ing, and when once rotating, with the feed
tube supplied, all the operations of the ma-
automatically successive, the

matic discharge of the ground stopper. In
the above-stated cycle of operations the fact
is not noted that the two grinders are coin-
cidently rotated and vibrated. '
The described machine is désigned’ for
high-speed operation and the production of
a maximum output in a minimum time,
and such are its advantages. '
What is claimed is:

1. The combination of a feed-fube mecha-.

nism; an.auntomatic work-carrying mecha-
nism operating to seize articles to be ground,
successively at the feed-tube, and succes-

sively convey them to and thrust them into-
.an automatic. rotary work-holding and
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work - ejecting chuck; a. work - chuck; and

automatically fed and retracted grinding

~mechanism, said grinding mechanism com-

prising a’pair of grinding wheels, one of
coarser abrasive material than the other.

2. In a grinding machine, the combina-
tion of a worl-chuck and  reciprocating
work-carrier adapted to convey articles to
be ground to the chuck and thrust them suc-
cessively into it; with a pair of grinding
wheels one mounted at one side of the work-
chuck and.the other mounted at the other

side thereof; means for continuously rotat-
ing both grinding wheels; and means for si- -
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multaneously vibrating them laterally while

they are votating.

‘3. Inagrinding machine, the combination .

of an automatic chucking and work-ejecting

.mechanism; a work-carrying mechanism

adapied to deliver articles to be ground sue-

cessively to the chuck; a pair of grinding

wheels cach rotatively mounted onc at one
side and the other at the other side of the
chuck; mieans for rotating the wheels si-
multancous]y:  an  automatic  mechanisin
common to both grinding wheels and adapt-
el to vibrate them laterally during their
simultaneous rotation; means for antomati-
cally feeding the grinding wheels one after
the jother to the work to be ground; auto-
niat'c mechanism for successively moving
the grinding wheels away from the work;
antomatic mechanism for arresting the rota-
tion of the chuck; and automatic mecha-
aism for  reciprocating the earsier; said
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chuck mechanism comprising a fixed and
Ioose‘power-transmlttmg_de‘vme, and each

grinding- wheel being provided with a

power transmitting device; a ain shaft
provided with a power-transmitting device;
and operafive automatic connections -be.
tween the'shaft and said automatic means
for vibrating the grinding wheels; opera-
tive autématic connections between the shaft
and the fixed

and loose pulley power-trans-

7

mitting device; and operative connections
between -said ‘shaft and said automatic

‘chucking mechanism.

In testimony whereof I affix my signa-
ture in presence of two witnesses.

- SIMON DOKK OLSEN.
Witnesses: -

Epwarp S. Beacm,
" Epwarp E. Brack.




