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glass is cold and brittle. Furthermore,
:5- difficulty has been found in effecting & ctfea,n- |
“cut perforation if the glass is operated on in a
‘molten or plastic. condition, as it has been
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To all whom it mav concern:

Be it known that I, Samurr EVERETT

DoANE, a citizen of the United States, resid-
ing at Cleveland, in the county of Cuyahoga
and State of Chio, have invented a certain
new and useful Improvement in Machines for

Perforating Glass, of which the following is a

full, clear, and exact description, reference

eing had to the accompanying drawings.

In the manufacture of perforated glass-
ware, such as the exterior globes for incan-
descent lights, it is of course practically im-
possible .to form the perforations while the

~found that the disk cut out of the glass does

20

not readily drop away therefrom and draws
after 1t strings of the plastic material, so as to
form a rough edge about the perforation.

Further, in the perforation of hollow ware it

 is necessary that the punch be advanced into

.25 _ . _
“and when this is attempted by hand the.re- |

30

the object operated upon with precision and-

operated with a-certain degree of rapidity,

sults are not uniformly satisfactory.,
To ovércome the difficulties here present-

- ed and to achieve the desired results, I have

designed a mechanism which forms the sub-
ject of the following specification and claims
and 1n which certain new principles of opera-
tion and action are for the first time brought

~1nto play in this art.

35 .1 =Ty . -
- Figure 1 is a side elevation of the apparatus

- which I have designed for effecting the per-
foration of the glassware, showing a piece of
‘hollow " ware in position to be perforated. |
Fig. 2 is a plan view:of the perforating
© mechanism.

on the line 3 3 of

4o

Referring to the aecomp&nﬁng '._ drawings,f

lgF 3 18 a sectional view taken

- vation of the perforating mrechanism. * Fig.

-5 15 a-detail section showing the action of the

45

- central vertical section of the cutting-punch:

perforators on.the molten ware.. Tig. 6 is a

| Flg 7 1s a transverse section on the line 7 7 of

50

‘Fig. 1. Fig. 8is a side elevation, partly in

section, of apparatus which I have desigried
for the purpose of feeding the:hollow ware

~Into perforating position. Fig. 9 is a detail

of the feeding mechanism.
In the various

reat -

| soft metal which will not wear the cutter C®

figures of the drawings, A

" represéﬁts a fixed standard supporting the

mechanism for advancing the perforator to
operative position. .= )
A’ and A* are bearing-boxes in which re-

ciprocates the carriage bearing the perforat-

Ing mechanism. _

- Journaled on the standard A is a pulley-
wheel B, adapted to be operated by a strap
3/, secured to a treadle (not shown) or other

movable part. Rigidly secured to the pulley’
B and oscillatery therewith is a cam B2, hav- -
ing- a gradually-increasing cam-surface B3,

merging into a concentric surface B4~ From
the mnner face of the cam projects a lug BS

oy . o N i i Sl
‘which iug s suitably positioned radially in
order to come into action in a manner to be

described velow. The carriage C, sliding in
the boxes A’ A% has pinned thereto the pTate
(', whieh carries the perforating mechanism.

(? represents the spline between the bear-
ing-boxes and the carriage. . Pivotally se-
cured to the forward end of the plate and on

the side thereof nearest the'cam-are twoiaws

C3 and C*, connected at their rear ends by a
tension-spring °, which normally draws the

rear ends together and holds the forward or

perforating ends of the jaws apart. Inter-
posed between the rear portions of the jaws
C* and C* and likewise pivotally secured to
the plate ¢’ is a double cam C° carrying a
lug €7, designed to be acted on by the lug B*
when the carriage is moved to its forward po-

sition, the-effect of this action being to swing
the cam C® about 1ts pivot in such manner as
‘to spread the rear ends of the jaws apart

55
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against the action of the spring C* and bring

the perforating devices C* and C? on tha for-

ward end of said jaws toward each other,
C* 13 a hollow cylindrical steel cutter se--
cured within the end of the jaw Ct.. This cut-
_ { ting-cylinder C¥is conically tapered at its cut-
1g. 1. | Fig. 4%s an end ele- |

ting edge both exteriorly and interiorly.

C® represents the coacting member for the.
cutter Cjand‘i’_s provided with, a central cy-
lindrical opening and is preferably soméwhat
roviding ' an annulsgr
bearing against which the cutter edge of C*

tapered exteriorly, providing

guitable -

and which hasa melting-pointabove that tem-
perature to which it is subjected: in perforat-

t0 use copper.

90
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1ng the molten glass, and.in"pryctice { prefer io§
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Secured to the forward end of the plate
is 8 pin C'°, projecting into the path of the
cam-surface B%. = When the pulley-wheel B
1s rotated, the cam-surface B® will operate

¢ against the pin C'° to thrust the same for-
ward and carry the plate C’, together with
the perforating-jaws, into operative position.
When the concentric surface B¢ rides into
contact with the pin C'°, this forward move-
10 ment ceases and simultaneously therewith
the lug B® cdomes 1n contact with the upper
surface:of the lug C7; which latter is now well
forward of the center of the pulley B, and de-
presses sald lug (7, thereby oscillating the
i5. double cam C¢, so as to close the jaws C* and
C¢ and bring the perforating members against.
the glassware G at the point where it has
been heated to a molten or plastic. condi-
tion by the flame from a burner H, properly

2o located.. This action is in itself sometimes
sufficient to effect a perforation of the glass;:

but the results are not to be relied on, since -

it frequently happens that the excised disk:
- adheres to the punching apparatus or is not
2z entirely separated from the body of the glass.

In order to make the perforation clean cut, |

it is hecessary that the disk be entirvely re-

- moved from and maintained out of contact

~ with the body portion, since any subsequent .
30 contact therewith will result in its becoming
"~ welded thereto. I have tried several means
for effecting this result, such-as the use of
compressed air or by suction; but the prefer-
“~able device is one which will deliver a quick
35 sharp blow adjacenit to the chilled attenu-

“ated:portion of the glass. o
ZnifSécured tothe upper jaw is a spring-rod D,
‘bent:at its forward end to form a striking-
"head D', which enters the hollow punchmem-

40 ber C%. The spring-rod D i1s normally held
somewhat elevated above the jaw C°, so that

the lower end of the head I’ does not come
flush with the end of the hollow member C°.
. A groove D? on the upper side ot the jaw C°,

45 howéver, allows the rod D and the head 1)’ to
“be forced down when struck by the hammer
E. The hammer E is itself pivoted between

the ears ¥/, projecting from the rear end of
“the jaw C?,and is provided with a tail 'E? ex-
xo tending upwardly. and rearwardly in such
manner as to be caught by.a spring-trigger
E3, supported on a bracket I, fixed to the
plate 8’. - When now. the perforating mech-
ariism has been moved forward by the cam

4

5. Bras above described, and the perforating-
jaws are brought. together by the cam C°, 1t |

. will be seen that the movement of the jaw
(3 40 whith the hammer E is pivoted, will
 cause the hammer to be raised by reason of
6o the faet that the tail E*is caught by the trig-
~, per B°.  When, however, the motion of the
jaw C° has progressod te the point where the
perforating members~are brought together,
the end of the tail B? slides ofi the trigger K7,

N

65 permitting the hamuer ¥ to fall and deliver |

\

| a sharp quick blow to thé rod D, which blow

is transmilted to the glass disk formed by the
cutter C* | | :
Referring now.to Fig. 5, 1t will be seen that

-

the cutter C® as it-approaches the member.C°

70

pinches and attenuates the hot plastie glass |

at the points where the cutting edges bear.

the immediate vicinity of the cutting zone
and is brittle in this portion, although 1t re-

‘mains nhot and plastic adjacent to this zone.
By virtue of the fact that the glass is thus
“made brittle about the periphery of the disk
| the sharp quick blow of the rod D is sutficient
to cause said disk to break away with aclean-
cut edge free from prongs.of any kind. Thus
1t would 'be seen that while the cutter C® is

the principal element in-effecting the ex-

‘cision of the disk from the glass and by rea- 8
‘son of its interior conical taper an eflective

retaining means after the disk has been ex-
cised, nevertheless the striking-head D’ co-

“operates to make the line of excision a clean-
{-cut edge and toinsure that the disk shall enter

theinterior tapered conical portion of the cut-

cle operated upon so that another portion

N B

may be heated and perforated the apparatus

is withdrawn. by releasing the pulley-strap

B’, whereupon the plate C" and the carriage C

| are retracted by means of a weight B4, con-
‘nected with a pin F’ on the plate ' by means
of a cord I?, passing over a pulley-wheel ¥

journaled on the fixed support’ A’.  Thus the
mechanism Is reciprocated back and forth
whenever the glass becomes properly heated
for the purpose of being operated upon. In

“order to properly feed the ware G into posi-

tion over the flame H and rotate the same to
present successive portions to the heating-

flame and perforator, I employ a threaded
holding-shaft provided with gripping-arms.

By reason of the contact with the metallic
surfaces the plastic glass becomes chilled m

80

.90

ter C8 theseveral parts thus forming aunitary

| meansadapted to excise thedisk and maintain
it out of contact with the body of the glass.
After the perforating operation has been
completed and it is.desired torotate the arti- .

95

100

105

(10

This shaft is adapted to be rotated at a uni-

form speed within a rotating nut, which nut
is adapted to be rotated at will at two dilier-
ent speeds, one greater and one less than that
of the shaft. ~ By this arrangement I am en-
abled to advance or retract the shatt and its
oripping-arms, as desired, by merely chang-
ing the rate of rotation of the nut. o

~ Referring to Fig. 8, K is a shaft {reely rotat-

ing in bearings L.and I/, between which bear-
ings fit the nut N and the key-sleeve M. The

115

120

shaft K is provided at one end with a retain-

ing-cap K, provided with a conical end, on
which 1s secured the holding or gripping arms
for the ware under treatment. The grip-
ping-arms are-controlled by means of a rod d,

125

nassing through the shaft K, provided at.one -

end with & spider J* for holding'said gripping-

130



810,474

arms and at the other end with a knob J% and
a-Spring J’, bearing thereagam%t for the pur-
pose of mamtammg the rod J 1n a retracted

position, so- as to hold the gripping-arms |

closed. When it is desired to release the ob-
ject held by the arms. it is only necessary to
m'ess the rod J forward against the spring J/,
‘whereupon the spider J ~will expand the arms
and allow the operator to remove the article
held.  As will 0s seen, the shaft K is pro-
vided with: a long ke -slat K® In Whlch the
key M3 of the sleeve M fits. This is for the
- purpdse. of securing a rotation of the shaft
- whenever the sleeve M is rotated regardless
15 of any longitudinal movement which the
shaft may undergo. On the sleeve M is :
rear M, to.which is bolted a positioning- dlsk
- M?, pmmded with detent-notches M? at inter-
vals on its perlphery On the nut N 1s a gear

1o b

smaller size: Internally the nut N is pro-

vided for a short space with a female thread
N’; through which the thread on the shait K

is ada ted ‘to pass. - The thread.on the shaft
25 K is, as shown, broken at one portion, so as to
o make two threaded sections K2 and K and
- an open reduced section K*, which latter is of
the same width as the threaded portion N’ of
“the nut' N. The thread X? has no function
o save that of affording a bearing-surface for
- the shaft in the bearing I/ and facilitating as-
sembling. The thread K3 feeds backward

and forward “hrough the female thread N’ sc- |

.- cording to the relative speeds of the nut and
35 the shaft, <5 stated above. At the end of the
~" thread K3 is a second reduced portion K&
. -which. is’ of the same width as the femnale
- thread N’. In the-supp ortmg—standardb L2
* and I3 is
40

o ulle P and prowded with a shifting-lever

ad& ted to throw different gears S S’ and

R'R’ mto mesh ‘respectwely Wlth the gears
- N2, N3, and M’ The lever P’ is provided
45 with a lug P2, bearing on. the under side of a
‘stop-lever T, a.da:pte vo ride.nto a notch TV
. when the aforesaid ears are out.of mesh, and
“thereby: allow the finger T to ride into the
.. -notches M of the disk LP and mamt.am the-
- 5o shaft against accidental movement

‘. thac when the lever P’ is shifted to the pOsi~

tion shown in the drawings and the gears S |
| “portion.
“gears N? and-M’ the key-sleeve M will be ro- |-

" and R’ are in, mesh, respectively, with the

t&ted at a rate greater than that of the nut N,

‘owing to the- proportmnate sizes of the sev-

‘eral gears. Inasmuch as the ghaft K is en-
" gaged by the sleeve M by means of the key M.
6o
- will itself be rotatec. at g Tate greater than

‘that of the thread N/, and assuming the di-

rection of rotation to be from-left to right the

tiread K3 will enter the thread N’ and the

N?, to which is bolted a second gear N* of

From the above arrangement it will be seen -

‘l

]ournaled a longitudinally - mov-. |
‘able shaft O, haring at one end an operatmg—, -

‘and the Key-shot K it 1c@vllt:)ws that the *sha,rt

a

tion K° passes into the thread N/, whereupon

| the advance will obviously be automatlcal‘

stopped. If at this point the lever P’ be
shifted to its middle position, the gears &
and R/ will pass opit of mesh with the nut and 7o
the sleeve, respectively, and the stop T will

be allowed to dron, so that the finger T* will .
pass into a notch M?' and hold the sleeve M
and the shaft X against further or accidental
rotation. While the holdmﬂ' mechanism is 95
1% this position, the glass 1s peﬂorated the
shaift being rotated by hand, as desn*ed to
shift successive portions into perforatmg po-

sition. When now it is desired to retract the -
shaft K, the lever P’ is shifted stili farther 89

until the gears S and R come into mesh with-
| the ge&rs N® and M’, respectively. The pro-

portionate sizes of these gears are such as to

cause the nut N to rotate at a greater speed

than the sleeve M, with the effect that the 83 -
thread K3 will be fed backward through the

thread N’, and this action will continue until
the cut - away portion K* of the shaft is
reached, at which pomt the backward feed wﬂ‘}\

stop.

By the mechanism above described it will
be seen that I have provided means for aito-
matically feeding the glassware into the heat-.

,mg—ﬂame means for automatically stopping

it In position, means for advancing a suitable g5

perforator te the ware, and automaiic means

tor effecting the perfomtmg actlon In & man-
ner more efficient than has heretofore been
possible, and 1t will be obvious that many al- -
terations and chanfres may be made in tne 100
details of my mechanism without materially
affectihg the nature or character of the ma- -
chine or altering the scope of the invention.
Having described my invention,.I claim—

1. A process of Uerferatmg glass consisting 105

in locally heatmg the same to a point of plas-
ticity, sttenuating and chilling a zone of the

plastic glass, .and” striking a portlon of the

| glass adj acent to said zone.

2. A process of perforating glass cons;lstmg 110

‘in rendering it plastic, forming an attenuated
annular zone and- chlllmcr the glass adjacent
‘thereto and delivering a blow within - the
'chﬂled attenuated zone.

3. A glass-perforating apparatus compris- 115

‘ing means adapted to attenuate and chill the
'Elastlﬂ class, and means adapted to deliver a

low adjacent to the attenuated and chiiled

4. A machine for perferatmg glassware 120
provided with perforating-jaws adapted to
be advanced to operative position, meéans for
causing each of said jaws'to be advancea and
means for automatically bringing the perfo-
rating-iaws together Wwhen so advaaced.

125

. A maﬂhme for perforatmo olass com-

prising two perforating meinbers, one of

‘which Is equipped with a cufting edo'e the
‘other of which is provided with a face agamst '

g+ shaft Wx]l be adva.nced until the reduced por- | whleh. the cmbmg edge 1s adapted to beaa:*-_,

130




the annular bearmg—-surface and adapted to
deliver'a blow to the glass.

i0

. Erlsmcr means for holding the
- heating-flame, means for advancmg a pair of -
~ perforating-jaws, and means for automatic-

- 20

_ prlsmﬂ' jaws prvoted to a plate mounted on a’

‘Teciprocative carriage, one of said jaws being |
provided with a cutting-annulus having an |
interior taper, the other of said jaws being
- provided with an annular bearing-surface for

30

=3

and a striking member ad&pted to deliver a |-
‘blow to the glass.

6. A glass-perforating app&r&tus COmPpris-
ing two codperative members, one of which 1s
promded with an annular cuttmg edge, the
other of which is provided with an annular
surface against which the cutting edge is
adapted to bear, a striking member within

glass, com-~

7. Mechanism for perfomtm% o
elass withmn s

dgily bringing said i Jaws together as soon as

they come within opemtwe ra,dms of the_
‘heated glass. - -

- 8. Mechanism for- perfora,tmg gl&ss com- |-
prising feeding means adapted. to advance’|

the gla,ss to a heatin —ﬂﬂ,me means tor auto-

matically stopping saad advancmg move- |
ment, perfor&tmg—]aws adapted to be ad-
vanced toward the olass, and means for auto-

matically bringing the jaws- together when

25 their advancing movement ceases.

9. Mechanism for perforating glass com-

said cutting edge, and a striking member po-

“sitioned within said annular bearing, and

35

.49

45

.. 50

iIng. Jaws

‘means for delwermg a blow bo sald striking

member.
10. A glass-perfomtmg appa,mtus compms—-
be&rmg perforating-annuli, means
for causing sai

‘11. Glass-perforating mechanism compris-
ing”a frame-plate carryirg a pair of pivoted
perfora,fmg—] aws held apart at their perforat-

ing ends by spring means secured to their op-

p051te ends, a double cam interposed between
sald Jaws in such manner to bring the per-

foratmg ends of the jaws together when 1t is.

rotated means for advancing the frame car-

rying the jaws, sald advancing means bemg'

- adapted to rotate the said cam.

5‘5

12. A machine for perforating glass pro-

vided with two codperating annuli adapted |
“to outhme a.disk In the plastic glass, a,nd

‘means for automatically delivering a blow to
the glass when said disk 1s outlmed

‘of perforating-jaws, means
‘glasswhilebeing perforated said latter means

annuli to approach each
‘other, and, means for automatically deliver-
g a blow to the glass inclosed by said annuli
_Wb en they are brought together. |

810,474

13. Means for (Ferfomtmg glass comprising
a burner adapte

burner, means_ for automatically stopping

| .said advance means for advancing the perfo-
‘rating-jaws toward the glass and bringing

them together, and means for automatically
delivering a blow to the glass when smd jaws
are. closed.

- 14. Ina gl&ss—-perforatmg tppamtus 8 pair

or holdimg the

compmsmg a, threaded shaft rotatable within

g partially-threaded rotatable nut, and dif-
ferential oears Whereby the speed of the nut

relatively to the shaft may be varied so as to

' be either greater or less than that of the shaft.

to locally soften the glass,
| means adapted to advance the glass to said

05

70

15. A machine for perforating glass com-

prising a carriage bearing perforating ele-
ments, means for retaining the carriage in 2

retracted bosition, means for retaining the
perforating elemerts apart while the carriage

movement.
16, A machine for Joerforatmg glass com-
rising means adapted to form a thin chilled

| Ene in the glass when plastic, and means for
automatically delivering a blow ad]&cent to
‘said line upon the formation thereof.

17. A machine for perforatlng olass coni—

prising unitary means -adapted to excise a
| portion from the body of the glass and main-

tain all of said excised portion out of conta

| with the body. of the glass. . -
18. A machine’ for perfomtmg gle S8 com-

prising means for excising a portion there-
from when in & pla,stlc state and automatic
means for removing all of the excised portion

clear of the body of the glass.

19. A Process of perforating glass consist-
ing in locally heating the same to’'a point ﬂf
‘plasticity, attenuating and chilling a zone of -
the plastic glass and delivering & blow within

the chilled attenuafed zone of sufficient force

75

18 In sueh retracted position, means for ad-
- vancing the carriage, and means for automat-
| 1cally bringing said perfamtmg elements to-
gether on .the ternunatmn of the advanclng

8¢
35

0

100

‘to effect excision and drive the excised por-

tion clear of the'body of the glass. - ‘108,

In testimony Whereof I hereunto affix m}:r o

signature in the presence of two witnesses.

SAMUEL EVERETT DOANE.

Wltnesses
H. B. GILGHRIST
J. M WOODWARD
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