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UNITED STATES PATENT OFFICE.

FRANK WOODRUFF, OF ROCHESTER

. PENNSYLVANIA.

GRINDING GLASSWARE.

SPECIFICATION forming part of Letters Patent No. 622,312, dated April 4, 1899.
Application filed June 83,1897, Serial No. 639,360, (o model.}

To all whone it may concerr.

DBe it known that I, FRANK WOODRUFF, of
Rochester, in the county of Beaver and Smte

of Pennsylvama have invented a new and

useful Improvement in Appar&tus for Grind-
ing (xlassware, of whichthe followingisa full,
elem and exact descr iption.

In the manufacture ¢f blown glassware,
such as tumblers, after the tumbler 1s blown
there remains a portion to which the blow-

pipe has been connected which is cut off in

various ways, elther by scoring it with a dia-
mond and heating or by revolving the article
rapidly and encircling it with a wire, which
becomes so heated by the friction that when
moisture or cold is applied.to the glass the
blow-over portion cracks off. These modes,
however, leave a rough edge on the tumbler,
which has ordinarily heretofore beenremoved
by hand labor, the operator holding the edge
of the tumbler agalnst a revolving and mois-
tened ﬂ‘rmdstone nntil the roun'h and sharp
edge has been ground away. In a large fac-
tory many operators and grindstones are. re-
quired for this purpose, involving the expen-
diture of much labor and power. -

The object of my invention is to provide

an improved mechanism for grinding the
edges of tumblers or other ar‘meles of ﬂ*lass-
ware, so that the manual labor of holding the
frlassware against grindstones may be dis-
pensed with; and fo this énd it consists in
imparting to the stone a reciprocatory as well
asarotatory movement and alsoin imparting
a rotatory movement to the article of glass-
ware mechanically held against the grind-
stone, whereby a perfect grinding is produced
on the glassand the grinding-face of the stone
is kept even and smooth.

It also has for its object to prov:tde mech-
anism for keeping the grindstone true and
clean.

I will now desembe my mventlon so that
othersskilled intheart may employ the same,
reference being had to the aeeomp&nyinﬂ'
drawings, forming part of this specification,
in which—

Figure 1 is an end elevatmn partially in
seetlon of my improved &ppmatns
is a front elevation. Fig. 3 1s a horizont&l
sectional view on the line xz « of Fig. 1. Fig.
4 is alike view ou the line yy of Fig. 1. Kig.

Fig. 2

3

.pulley is keyed to the vertical shaft 19.

5 18 a detached view of the lower portion of
the spindle and thecam. FIig. 61s aside ele-

vation of the same, and Fig. 7 is a sectional 55

view on the line 2z z of Fig. 5

Likesymbolsof reference indicate like parts
wherever they occur.

In the drawings, 2 represents the frame by
which the various parts of the apparatus are
supported, and 3 represents the power-pulley,
which isdriven by suitable power and in turn
drives the shaft 4 and also the shaft 5, which
is. coupled to the shaft 4 by a clutech 6, the
purpose of which is to cause the two shafts
to revolve together, while the lower shaft 5 1s
free 10 receive a vertical reciprocatory move-
ment independently of the shaft 4. These

‘two shafts are journaled in the bearings 7.

The shaft 4 is held in a fixed position by the
collars 8 above the bearings 7. The lower
end otf the shaft 5 hasa bearmg in the thrust-
bearing 9. As already stated, the lowershaft

518 adapted to receive a reciprocatory move-

ment, and this movement is imparted by a
cam 10, that is keyed to the horizontal shaft
11, which is journaled in the bearings 12
and 12’. The bearings 12 extend upwardly,
forming the guides 13 to guide the thrust-
bearing 9, which bearing is bored out some-

| what larger than the diameter of the shaft 5.

At the bottom of the shaft 5 is a hard bush-
ing 14, on which the shaft 5 is seated. To

the thrust-bearing 9 is attached the roller 15,
) which rests on the periphery of the cam 10.

In the shaft 5 is a groove, into which project
oibs 16. These gibs are securely attached to
the thrust- bearmg 9. The shaft 1l isdriven
from the shaft 4 by means of a belt extend-
ing from the pulley 17 to the pulley 18, which

the base of this shaft is a worm 20, that
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meshes with a wheel 21, that is keyed to the

shaft 11. As the shaft 11 revolves, and with
it the cam 10, an npward-and-downward mo-
tion is impar ted to the thrust-beari ing 9 and to
the shaft 5, the roller 15 traveling on the face
of the cam. In order to insure the shaft.b
moving downwardly with the cam, a collar 22
is placed on the shaft 5 between the two bear-
ings 7, ‘which collar is firmly clamped to the
shaft and moves with it, and between this
collar 22 and the bearing 7 and surrounding

| the shaft 5 is a stout spiral spring 23, which
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T ;Lhe; mllel 15 be-m ing on the face of the cam. that the chud{s 'm’ay be SO a,d]usted tlnt'tl'le' V%
U oo Rigidly attached “to the shaft 5 is the cir- upper edge of the tumbler 50 will meet the
o 8 5 cu_lm grinding-stone 24, the plane of the stone | center of the grindstone 24 when it isin the
S e Deing {;Ltj 1_1nht angles to the axis of the shaft | middle of its upward-and-downward motion,
o | ooy fand this 'Sto'ne' rotates and reciprocates | and therefore the motion of the stoneinaver-
e with the shaft, the clutch 6 being of sufﬁclent tical direction will bring the edge of the tum- 75
B RN R . length to allow of this movement ~ As the | bler to bear on the Whole' sSur fﬂce of the edge
""" 10- best thickness of the stone 24 has been found | of the stone, and thus keep the wear of Lhe R
o to be about one and one-eighth inches, the | stone practically the same over its entire
ISR R T ST "Veltl(‘.‘iﬂ 111:0\:?6:11161:]13: of Lhe _.stmle 1S one 111(311- | .-'.i'*Tl‘lIldIIlﬂ‘-SUIfﬂ(,e Suuoundmﬂ' the shaft 34
Referring to Figs. 1,2, and 4, 25 is the'bed- ' and 'IOGa’r’ed ‘between a collar and the outer 8o
N NN o plate, _towhwh_meattaehed the lllﬂ‘s 26, which | part of the rocker-frame 33 is a spiral spring
EORR R - 15 have projections 27, which fit in grooves in | 51, which tends to force the shaft 34, with the
_________ the lugs ‘?8 whiely are fir mly fa;s'tened to the | chuck 35, toward the grinding- stone: 24, and ©
L .. :fmme 2. By means of the hand-wheels and | thus the edfre of the tumblel n:the (311.1;1031{ 18
L LSS SCTeWS ‘?”J which work throngh the lugs 28, | ahmyske_ptm contact with the grinding-stone 85
e e the lugs 26 and bed-plate 25 may be raised | when the shaft 34 is in its lowered p@&.lt.mn
SECHETINEDIHEEIEIY BN 5@202'_3{111(1:1()“?818(1- “‘This fmmshes ameans of ad- | Within the hollow shaft 34 is'a rod 52 , which
. B justing the position. of the bed - plate with | at its inner end, within the chuck 35, carries
o Y efelenee to the grin dmg-slone Onthisbed- | the head 49, ThlS' rod is samew]mu longer
S e plate mmmbel of wmk lmldels are mlm]n'ed 'tlmu the hollow Shﬂft 34 and pm]eets beyond X

-_---1ests in the bOtmm of the ehuch, fmd wlmn'-*
':-:'the 10(31;@1 fmme 1S eleV‘lted on 1tf~3 tumnlonq. |

~ lines in Fig.1

holding the tumbler 50, will be revolved by
means Of the gears 37 zmd 36; but when the
chuck is elevated, as shown in the dotted
and on the extreme left in Fig.

ciprocatory movement to the grinding-stone.
By means of the shafts 11 and 40 and the
shafts 45 and 38 a rotatory movement is im-
parted to the shafts of the chucks 35, this

ﬂ,ny posﬂawn '1 he SCrews 3“ pdbs t‘hLGUﬂ'h m-ove:d :thezl efmm R, ; S j | j S &
SERNE S EE .. the carriages and simply bear on the mmn Mounted in Smtable bem ings 1s a shaft 54,
L e -~ .35 bed-plate, and by means of these screws 32 . having at its inner end a chuek 55, Keyed o
___________ the back of the carriages may be mlsed 01 “to the shaft 54 is a pulley 56, which 135(1;1 iven
R TR o lowered, and thus the V@ltl@&l angle of the | from the main shaft 4 bya beltlummw over

chuck with reference to the fnndmﬂ'—stone the guide-pulleys 57. In the temlvuwchuch 10X

may be altered. T'he rocker-frames 33 are | 55 is a grinding-stone 55, whiech is caused to

40 trunnioned in the carriages 30, and they are | be pressed against the grinding-face of the
free to revolve in a ver twal direction. Slid- | stone 24 by the spring 56’, and thereby, the
ably mounted in bearings on the frames 33 | two grinding-stones working on each other,
are the hollow shafts 34, hmfing on their in- | the grinding-surface of the stonec 24 is kept 11¢
ner ends the tumbler-chucks 35, which are | smooth. On the opposite side of the stone 24

45 lined with felt or cork to closely fit the tum- | is a screw-shaft 58, which by means of the
bler to be ground. On the shafts 34 are fixed | spring 61 exerts a spring-pressure against a
the gear-w hcels 50, which mesh with the gear- | stone rubber or polisher 59’, held in the chuck
wheels 37. The frem -wheels 37 are fastened { 59, the purpose of the serew being to regulate 115
to the shaft 38, whlch has bearings in the | the pressure of the polisher against the face

so carriage 30. of the stone 24. It should be noticed that

Refelunﬂ* to Fig. 3, 39 is the bed-plate for | this rubber or polisher is held by the arms 60,
supporting “the jour nals of the shafts 11 and | so that the rubber doesnot revolve. The ob-
10 and 45. The shaft 40 is driven from the | ject of this rubber is to keep the surface of 12c
shaft 11 by means of a belt running over the | the grinding-stone 24 smooth and clean.

55 pulleys 41 and 42. The shaft 40, thr ough the The operation is as follows: Power. being
bevel-gears 43 and 44, drives the shafts 45, | applied to the main shafts 4 and 5, the grind-
whlch carry at their outel ends the pulleys 46 ing-stone is caused to revolve, at the same

On each of the shafts 38, Fig. 4, is fastened | time a vertical reciprocatory motion being 1zc
a pulley 47, which is driven by means of the | imparted to the shaft 5 and stone 24 by the

6o belt from the pulley 46, as indicated in Tfig. | cam 10, which is driven by the shafts 11 and
1. Tt is evident that when the rocker-frame | 19. Although I have shown the cam 10 and
33 18 In the position indicated by the full | thrust - bearing 9, other equivalent devices
lines in Fig. 1 the shaft 34, with the chuck 35, | may be employed for imparting a uniform re- 13c
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movement being in an opposite direction to | 1ng' a combined rotatory and reciprocatory

the *rotation of “the stone 24. The rocker-
frame 33 being brought to its elevated posi-
tion, as shown in the dofted lines in Kig. 1,
the tumbler is placed in the chuck 35, and

the rocker-frame is then lowered, and the-

spring 51 then pushes the chuck toward the
24, causing the tambler to
press against the face of the same at the same
time the gear-wheels 36 mesh with the wheels
37, causing the chuck to resume its rotatory
movement

It should be noted that the chud{s 356 and
also the chucks 55 and 59, holding the grind-
ing-stone 55" and the 1ubbel or pohbhel 59,
should be set at a slicht angle to the stone 94
to allow for what 1s known as the ‘“drag,” this
inclination being just suificient to prevent
the drag of the stone from carrying the tum-
blers off of the center. The tumblers having
their rough edges pressed against the grind-
ing-stone, the roughness is rapidly ground
away, and as soon as this is done the rocker-
frames carrying the chucks are elevated,
whereby the rods 52 are brought into contact
with the incline 53, lifting the tumblers in
the chucks, so tha,t they may be re&dlly re-
moved.

It has been found in practice that one girl
can easily take care of four chucks, and ewht
or -more chucks can be arranged with e&eh
orinding-stone.

The chucks containing the grinder 55 and
rubber 59' may be adJusta,ble so that the an-
oles of the grinder and rubber with relation
to the grindstone may be varied.

The object of the screws 29, whereby the

plate 25 is raised or lowered, is to adjust the

position of the chucks 35 for larger or smaller
tumblers.

The advantages of my invention will be
apparent to those skilled in the art.
plies a want long felt and enables the work
to be done by maehmerv as efficiently as by
hand and much more 1ap1d1y

Although I have described mechanical
means by ~which the various movements can
be readily and effectively applied, I do not
desire to limit myself to the same, nor do L
desire to limit myself to-a grinding -stone

having a reciprocatory movement, as such |

movement may be imparted to the table or
frame supporting the chucks.

[Having thus descmbed my invention, what
I claim, and desire to secure by Lette1s Pat-
ent, is—-

1. In apparatus for grinding articles of
oslassware, the combination of a grinding-sur-

face and devices for imparting a combined |

rotatory and reciprocatory movementthereto,

a chuck for holding the article of glassware.

in contact with the grinding-surface, and de-
vices for imparting a rotatory movement to
the chuck while the article 1s held against
the grinding-surface.

2. In appamtus for grinding glassware, the
COl]]leELthll of a grinding-stone, a shaft hav-

.

It sup-.

Ny i

110 whlch shaft the stone 1s attached,

movement to which the stone is attached, and
a power-shaft having a direct connection with

the grindstone-shaft, the connection between

the two shafts being such as to permit a
reciprocatory movement to be given to the
orindstone-shaft without inter fering with the
rotat()ly movement imparted to it by the
power- -shaft; substantially as desecribed.

3. In apparatus for grinding glassware, the
combination of a grinding-stone, a shaft hav-
ing a rotatory a,nd remproeatmy movement
to Wthh shaft the stone is attached, and a
power-shaft, the said shafts being connected
together by a mortise-and-tenon 3011113 so that
a rotatory movement may be imparted to the
first-named shaft without interfering with 1ts
reciprocatory movement.

4. In apparatus for grinding glassware, the

com bination of a or mdm{r-—‘stone a shaft hav-

ing a rotatory zmd rempwca‘rm v movement,
to Wthh shaft the stone 1s att&ched said
shaft-being seated at 1ts lower end in a mov-
able bearmg, and devices forimparting a re-
ciprocatory movement to said bearing.

5. In apparatus for grinding glassxmre, the
combination of a grinding-stone, a shatft hav-
ing a rotatory recipr ooatory movement to
Wth]l shaft the stone is attached, said Sha,ft

being seated at its lower end in a movable

bearing, and a cam for imparting & recipro-
catory movement to said -bearing.

6. Inapparatus for grinding glasswm e, the
combination of a grinding-stone, a shaft hav-
ing a rotatory and reclproeatory movement,
smd
shaft being seated at its lower end 1n a mov-
able bearing, said bearing having a roller con-
nected thereto, and a cam for engaging with
sald roller and thereby impar tmﬂ* a Teclpro-
catory movement to said bearing.

7. In apparatus for grinding o glassware, the
combination of a gr mdmn* stone a shaft hav-
ing a rotatory and remprocatory movement,
to whlch shaft the stone is attached, sald

shaft being seated at its lower end in a mov-

able bearing, a cam for imparting a recipro-
catory movement to said bearing, and aspring

70
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for keeplnﬂ' said bearing and cam in operative -

engagement with each other
3. In apparatus for grinding articles of

- glassware, a n'rmdmg-stone havmﬂ* a com-

bmed rotatory and reciprocatory movement
a chuck for holding the article of ﬂlasswale
in contact with the grinding-snrf&ee, and a
revolving grinder held against the grinding-
surface of the stone.

9. In apparatus for grinding articles of
oglassware, a grinding-stone having a com-
bined rotatory and reciprocatory movement
a chuck for holding the article of ﬂ'la,sswme
in contact with the n‘iindinmsurface, a sta-

tionary rubber or pohshel and a spring for

holding the rubberin contact with the grind-
ing-surface of the stone.

10. In apparatus forgrinding glassware,the

| combination of a reciprocatory stone, a car-

120
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riage carrying a chuck, said carriage having
slots and bolts wher eby 1ts posmon in rela-
tion to the stone may be regulated.

11. Imapparatusfor ﬂ'l‘lndnw aglassware,the
combination of a reciprocatory rotatory stone
with a chuck and devices for adjusting the
chuckcat an angle with the radius of the stone
so as to allow for the drag.

12. Inapparatusfor ﬂ‘nudm oolassware,the
combinationof arecipr oea,tory I ot&tory Stone
a pivoted revoluble frame, a rotary spmdle
mounted in said frame, and a chuck at the
end of the spindle.

13. Inapparatusforgrinding glassware,the
combination of areciprocatory 1*01&1301‘37 stone,
a pivoted revoluble frame, a hollow rotary
spindle mounted in said frame, a chuck at the
end of the spindle, an ejector- rod within the
hollow spindle, and a knock-out block.

14, Inapparatusforgrinding glassware,the
combination of a reciprocatory r otdtmy stone
a spindle mounted in a pivoted revoluble
fr ame, a chuck at the end of the spindle, and
a spring for pressing the chuck toward the

25 stone.

30

- 35

15. Inapparatusforgrinding glassware,the
combination of areciprocatory 1*01;&‘[01*17 Stone

a spindle slidably mounted in a frame, a ﬁ'em-'

wheelsecured to thespindle, and a gear-wheel
keyed to a shaft and meshing with the gear-
wheel on the spindle.

16. Inapparatusforgrinding glassware,the
combination of arotator yr GCI}_)I oemm y stone,
a stationary frame or table, a carriage cmry-
ing a work-holding chuek nwunted on the ta-

622,312

ble, and set-screws connecting the table or
frame with the carriage, wh ereby the carriage
may be moved toward or away from the stone
as desired.

17. Inapparatusforgrinding glassware,the
combination of arotatory 1"6011)1‘00&1301‘37 5tone
a stationary frame or table, a carriage carry-
ing a work-holding echuck mounted on the ta-
ble, and set-screws for varying the angle at
which the chuck is presented to the %one
- 13. Inapparatusforgrinding glassware,the
combination of arotatory reciprocatory stone,
a stationary frame or table, a carriage mount-
ed on said table, ashaft havm ealmﬂ*mount-
ed in said carriage, a 1‘evoluble frame having g
bearings in said carriage, a rotary spmdle
mounned in sald frame carrying a chuek, and
gearing on said spindle adapted to engage
with the gearing mounted in the carriage.

19. In (Lppfn‘a,tus for grinding glasswm*e
mechanism for lmpartmg to the orinding-
stone a combined reciprocatory and 1‘otat01 y
movement, mechanism for holding the article
of frlassware In contact with the gr mdlnn'-&,ul'
face of the stone, and mechanism forlmpm t-
ing to the holdmﬂ' mechanism and to the ar-
tlde of frlasswm' held therein a rotatory
movement in an opposite direction to that of
the stone.

In testimony whereof I have hereunto set

my hand.
FRANK WOODRUFF.

Witnesses:
E. W, ARTHUR,
JAMES K. BAKEWELL.
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