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'UNITED STATES

1,683,973

PATENT: OFFICE.

' HERMAN. S. HEICHERT, OF PITTSBURGH, PENNSYLVANIA, ASSIGNOR TO PITTSBURGE
- 'PLATE GLASS COMPANY, A CORPORATION OF PENNSYLVANIA.

LEER CONSTRUCTION.

Appllca_tion flled July 29,

‘The invention relates to roller leer con-
structions and particularly to "such con-
structions as uged in an intermittent casting
and rolling operation in the production of

5 plate glass. - In this operation, it is desir-
. able from the standpoint of production and
quality that the glass be rolled into sheets
at'a high rate of spéed, preferably in the

neighborhood of  thirty ‘feet ‘a:minute, al-

10 though this may be greatly increased. .Such
- .a speed of production would necessarily
call for.a leer of very great length, if the

glass sheet were carried entirely through

the leer at the same high rate of speed at

15 which it is produced. ~The leer of the pres--

eht invention is designéd so as to permit the
glass .to be carried through the front end

of the leer at.a high rate of speed and then
through the following (and major) portion

20 -of the leer at a speed which is only a frac-
‘tion of the speed in the front end. One of

" the principal . objects of the invention is
the -provision of improved means whereby

.. the successive sheets of glass may be brought

- 25 into relatively close proximity in their

_ passage through the leer, so that the full-

capdeity of the leer may be utilized: A
further object is to provide an improved

. means for making the shift from one speed
30° to another in the entrance end of the leer
automatic. A still further object is the pro-
vision of an.improved arrangemeént of indi-
cating means governed by the glass sheets
themselves for informing the operator of the
85 Jocation of the ends of the sheets as they
pass through the forward or high speed
section o
preferably such, as more fully appears later,
 that the glass sheet in passing from the high

40 speed section of the leer to the low speed
- section is always supported by rolls which
all have the same rate of peripheral speed,

so thdt there is no tendency to buckle the
sheet, which might occur, if a sheet were

35 engaged at its forward end by the slow:

speed rolls, while.it was still being sup-
ported at its-rear end by the high speed
rolls. - The rolls are also so arranged and
timed that the forward end of a sheet which
3¢ is being moved ahead by the high speed rolls
comes closely adjacent the rear end of the
preceding sheet -which is being moved for-
ward by the low speed rolls before the rate of

the leer. The arrangement is.

1926, Serial No. 125,670, .

movement of the high speed rolls is reduced,
which arrangement. as above stated, allows 85
the use of the leer to its full capacity. The .
‘rolls in the high speed section of the leer pref-
erably have-a slow drive, of the one way
‘clutch; and also a fast drive made effective
by. magnetic- clutches, so that when these 60
clutches are energized, the one way clutch , -
_connections with the slow drive, permit the
rolls to be driven ahead, and when the
clutches are released, the slow drive acting .
threugh the one way clutch devices immedi~ 65
ately picks up and drives the rolls.
Properly timed automatic switch devices
control the magnetic clutches, although, if
desired, the switches may be operated by -
hand. The hand operation of the switches 70
is facilitated by the indicating devices, here. -
tofore referred to, which.show (by means
of a series of lights) the location in the leer
of the front and rear ends of the sheets. .
The indicating devices preferably include 78 - -
switches which are operated by the ends of
‘the glass sheets as they progress through-
the Jeer.. The switches which control the
magnetic clutches might also be operated
from the sheets themselves, but they are 80
preferably operated’ by a timing arrange-
ment, located at the rear end of the leer, as -
later more fully described. - The term leer is -
used throughout in its broad sensé, the high
speed portion of the runway leading to the 85
slow speed section of the leer being regarded ‘
as a part of the leer regardless of how .
-much of, or to what extent, such high speed .
portion’ is left uncovered or. unhooded in .
order to facilitate the cooling of thé sheet 90
-when first formed and .as it travels away
from the rolling or generating apparatus.
“Oné embodiment- of the invention is illus-
trated - in the accompanying - drawings,
wherein: - - o 7 9B
Figures 1 and 1* together constitute a .
_partial plan view and partial horizontal
section. Figs. 2 and 2* together. constitute -
-a longitudinal section. Fig. 3 is a section_
on the line III—IIT of Fig. 2. Fig. 4 is 100
a_ section on the line IV—IV of 1gj\_2. o
°Fig. b is a section on the line V—V of 1% S
2. Fig. 6 is a longitudinal section throug -
one of the combined pin and - magnetic

clutches. Fig. 7 is a transverse section on 108 -

the line VII—VII of Fig. 6. ‘Fig. 8is a
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longitudinal section through the pin clutch
which connects the slow speed line shaft
with the high speed line shaft. TFig: 9 is
an end view of one of the clutch sections of
Fig. 8. And Fig. 10 is a diagrammatic view

“showing the wire connections.

The rolling apparatus for generating the
sheet is similar to that shown in the Show-
ers - Patent No. 1,579,666 and comprises
a-large annular shell 1 and a driven sizing
roll 2 between which the molten pot of glass
to be formed into a sheet is poured, the re-
cesses at 3 being large enough to receive the

entire pot of glass and the ends of the

recess being closed - by triangular end

members 4. The shell 1 is supported upon

the transverse rolls 5 and 6 juurnaled in the

" end frames 7, 7- (Fig. 8), and driven as

20

25

hereinafter described, the roll 6 being placed
in opposition to the sizing roll 2, which is
also driven. The driving power for the roll

is supplied fromi the line shaft section 47.

This line shaft section carries a worm which
drives a worm wheel in the casing 8, such

worm wheel being mounted upon a shaft-

provided with the pinion 9: This pinion

. meshes with an idler pinion 10 journaled

-30°
“carries another spur gear 14 meshing with

35

40

145

upon the shaft 11, which in turn
with the spur gears 12 and 13 keyed to the
ends of the rolls'5 and 6. The roll 6 also

a gear 15 carried by the shaft of the sizing
roll 2., Forward of the casting roll 1'is a

" water cooled apron 16 for receiving the sheet’

of glass after it is formed between the cast-
ing roll and the sizing roll. ‘

The leer 17 through which the glass sheet

is carried for annealing is of the roller type,

the rolls being divided into a plurality of -
independently driven sets 19, 20, 21, 22, 23,

24, 25, 26, 27, 28, etc. ‘Intermediate the for-

ward end of the leer and the apron 16 is

another set of rolls 18 also independently
driven. The ends of the roll shafts are pro-
vided with sprockets around which pass the
chains 29, 29, 29, etc., such chains passing
around suitable drive sprockets 30, 30, 30, etc.

" These sprockets 30 are driven from the drive

.. .50

b6

-rying
~vided

shaft ‘sections” which extend longitudinally

of the side of the leer, such drive shaft sec-
tions being provided with pinions 81* mesh- )
tion A’” after.the forward end of the second

ing with gears 31" upon, countershafts 31°.

These- countershafts carry worms which

drive worm wheels in the casings 31, such
worm wheels being keyed to the shafts car-
the ‘sprockets 30. The rolls are di-
ito two
in the section marked A of Fig. 2 being
driven a part of the time at a relatively

high speed and the other part of the time-
at a relatively slow speed, while the rolls’

lying.in the section marked B are always

~ driven at a relatively low speed® The sec-

tion A -will vary in length somewhat, but

~is ordinarily at least equal to- the length of

meshes.

general divisions, those lying

1,688,078

the sheef; ‘produced. The sheet Will, : of:'

course, vary in length, but will ordinarily
range from 40 to.60 feet. The section B,
of ‘which only the extreme end is shown, is
very much longer than the section A.. Its
length will vary, but will ordinarily be. up-

“wards of 500 feet’ in length. The  high.

speed section A of the leer may be iurther
subdivided into two-sections marked A’ and
A’’. The section A’ is made up of the sets
of rolls 18 to 22, which are all driven at

75

-the same speed at any one time, that is,

either all high speed or all low speed, while :

the sets of rolls 23, 24, 25 and 26, making

up the section A’ may be driven all at high

speed or all at low speed, or -with' the rolls

80

of one or more sets at a higher speed than -

those of the other sets, the means whereby
the rolls are driven at the.varying speeds -

being later described. -

In operation, a pot of glass is poured into

the recess 3 between the rolls 1 and 2 and a
sheet is rapidly rolled out between. the rolls

"and into the leer; the peripheral speed of

the rolls 1 and 2 and that of the rolls in the

90

sections 18 to 22 being approximately all .
the same. At this time, the sets of rolls 23

“to 28 are all driven at slow speed. When

the forward end of the sheet reaches the
point C, the set of rolls 23 is automatically

speeded up: to correspond with the speed of- -

94, 25 and 26 as the forward end of the sheet
successfully reaches the points D, E and F.

When the front-end of the sheet reaches the-
point G, the speed.of the. sets 18 to 26 is

the preceding sets 18 to 22. <A similar.’
speeding up occurs in the sets of the sections

100

automatically reduced to slow speed corre- -

sponding to that of the slow speed of the
sets 27, 28, etc.  When the sheet has ‘ad-

105

vanced still farther so that its rear end lies

soméwhere in the section A’ of the leer, = -

another pot of glass is cast into the recess

3 and .the rolling of a second sheet started.

At this time, the operator shifts the sets of

rolls 18 to 22 to high spéed. This second .
sheet, therefore, advances rapidly. through-
‘the leer‘gaining upon. the rear end of the

first sheet -which 1s advancing at perhaps
one-fourth of the speed of the second sheet.
The cycle of increasing speeds in the sec-

116

115

sheet reaches this section proceeds as hereto-

fore described in gonnection with the first

sheet and-the two/sheets are so timed that-

immediately after the rear end of the first
sheet passes the point G, the front end of the
second sheet passes the point F. By the

120

time the front end of the second sheet passes |

the point G, it is relatively close to the rear.
end of the first sheet, perhaps within 2 feet.

In the normal operation of the. apparatus,
therefore, the sheets may be hrought very

close together so that the full lerig?h'-of the’
leer is utilized, which would not be the case’

125

130
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if it were not for the interposition of the
varying speed section A’ between the sec-
tion A’ and B.
points G, D, E, F and G is preferably made
automatic as later described in connection

‘with the wiring diagram of ‘Fig. 10, but if

desired, this automatic operation may be dis-

pensed with and the shifting of speeds may-

. he controlled by the operator who is located

10

15

near the rolls 1 and 2 and who throws the
proper switches at certain intervals, which

“are determined by the positions of the glass
With either automatic or-

sheets in leer.
non-automatic operation, it is desirable to
provide some means for informing the oper-
ator at all times of the positions of the ends
of the sheets in the leer-in the high. speed

* section, and for this purpose, the switch

20

25

_ tends to the right the length of the leer and’
drives all of the various sets of rolls an the

10

‘ting the drive

arms 32, 33, 34, 35 and 36 are provided, stch
arms being operated by the ends of the glass
sheets moving through the leer. The elec-
trical connections -and circuits whereby this
1s accomplished will be later described in
connection with the wiring arrangement, as
shown in Fig. 10. '

The arrangement whereby fhe seté of rolls

in the leer are driven in accOrdance«i.zith the

operation as above set forth will no be de-
seribed, reference be'ng had to Fig. 1, which
shows the general arrangement. - The drive
is accomplished from two motors 37 and 38,
the motor 37 providing the high speed drive,
while the motor, 38 provides the low speed

“drive. The low speed . motor is geared to. "G4 and 65, the first o
5 the line shaft section 39 by means of the
gear 412, This section 39 ex-.

pinion 40 and

sect’on, the method of transmit-

slow. speed
to the sets of ‘rolls belng the

- same as that heretofore described in connec-

tion with the parts 29 ‘and 80. The left-

hand end of the section 39 is’ connected to
the next section of line shaft 42 by means
of the pin or roller clutch 43* shown in de-
ta’l in Figs. 8 and 9. This arrangement

permits the shaft section. 42 and all of the:

- shaft sections to the left thereof to be'driven

s
& -

.60

at slow speed’ from. the section 39, but at
the same time, permits the section 42 and. all

_of the sections to the left thereof to be driven
" at a higher rate of specd than the shaft

section- 39 when such sections are ‘connected
to the high speed motor 37, as hereinafter

“described. The clutch 43* is in effect a

ratchet. connection which permits the section
49 to be driven from the section 39 or per-
mits the section 42 to be driven in the same
direction at a higher rate of speed than the
section 39. Following the line section 42
and extending to the left are the successive

~ line shaft sections 43, 44, 45, 46 and 47, all

45 .

of which may be driven from the shaft sec-
tion 39 at slow speed or may be driven from
the motor 37 through the intermediary :of

The shift of speed at the

" the shaft section 46, which is
. high speed motor by means of the pinion 48
and gear 49, the’latter being keyed  to the
line shaft section 46.. = -~~~ ..
Between the adjacent :ends -of -the: line
shaft sections 42 to 47 are the combination

all of which are similar in construetion and
are shown in detail in Figs. 6 and 7. "The

roller or ratchet drive of these clutches 'is
similar to that of the pin drive 43* shown

g,eareafa to the

_-pin or rollér and magnetic clutches 50 to 54, . -

75.

in Figs. 8 and 9, which has not yet.been de- -

scribed in- detail.
~tween the shaft sections 39 and 42 comprises
two interfitting casings 55 and 56 keyed to
the ends of the shafts and locked  together
by means of the rollers 57 when the shaft 39

is driven forwardly. The casing 56 1s pro--

vided “with the ¢am recesses 58 and the pins
or rollers 57 lie in these recesses and Dbear
against the. :
ring now to Figs. 6 and 7, which show the
combination roller and ‘magnetic clutch be-
tween tivo of the shaft sections, such for in-
- stance, as the: clutch 50 between the sections
492 and 43, the roller section. of the clatch

flange of the casing 55. " Refer--

This rolier drive 43* be- '

80

90.

consists of the casing' 59 keyed to the shaft .

.42 and provided with a flange 60 having the
cam recesses 61, such recesses carrying the

pins or roliers 62, which bear against the 93

hub 63 keyed to the end of ‘the shaft sec- - -
tion'43. ' The magnetic portion of-the clutch .

comprises v 1 ,
which is secured to
the member 59 by m

the t\vo"opF051n'g 1ng members -

ans of the plate ‘66;.
‘while the other is secured to the shaft-43 by -
‘means of the hub 67. The member 65 is. -

provided: with the -coils or windings 68 by -
- which the clutch is energized anid these coils -
are connected with the pair .of brush rings-

69 and 70, which are insulated. from eachi *

otheirand to which the wires from the coils

magnetic clutch well known in the .art.
This arrangement permits the shaft "sec-

N

tion 43 to

roller cliitch, or when the- shaft section 43
is driven at a high speed, the rojler clutch

_permits the section 43 to run at sitich high 1
“without interference from the shaft.
49. If it now becomes .desirable to

" speed
section
- drive. the shaft section 42 at a high speed
from the shaft 43 the magnetic cluteh is en-
ergized and:

high speed.. Tt will be seen- that this ar-
rangement of clutches between the shaft cec-

are connected. This is a-commercial type of

the. two shaft- sections 43 Jand
42 arej-c‘onnected"tOgethcr,and rotated at a.

T

3 to be driven by the slow speed shaft .
section 42 through the intermediary of the

tions controlling the high speed section Aof

the leer permits of a drive of the leer rolls
‘from the single 1'1é shaft either at a high
speed_or at a Jow speed, with both motors 87
and 38 running continuously, and permits
of a shift from
versa. ~In order

high to low speed azd vice’
to provide for emergencics,-

150
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two other motor drives.are provided, dupli-
cating the motor drives 87 and 38.. The mo-
tor drive 87* corresponds to the motor drive
37, while the motor drive 882 corresponds to.
the motor drive 88: These motors are
geared to the line shaft in the same manner

* ‘as the motors 87 and 88, and run continu-

10

15

ously the same as 37 and 38, so that in case
of accident to the motors 37 or 88, these
supplemental motors take over the load au-
tomatically without discontinuing the opera-
tion of the leer. : _—
-The ~ automatic  controlling mechanisin
with the electrical connections is shown in
Fig. 10. The end of one of the apron rolls
18 is provided with a clutch 119 driving a
worm. which meshes with a worm wheel
mounted in the casing 71 and the shaft 72

. ; . d . (94
- of this worm wheel carries the control arm

20

78, which in the course of its movement op-
erates the switches 74, 75, 76, 77, 78.and 79,

- such switches being provided with the switch

25

arms 80 to 85. The switch arms 80 to 83
are- normally ‘held yieldingly in open posi-
tion so that their switches are open, while

the switch arms 84 and 85 are normally

- pressed downward so that the switches 78
and 79 are closed. The arrangement is such

- that after the arm 78 passes the switch arms

30

35

80 to 83, closing them in its passage, they
then move to open position. The gear re-
.duction, by means of which the arm 73 is
‘rotated, is such -that it will rotate to the
switch 74, while the sheet of glass which is
formed between the rollers 1-and 2, is mov-

_ing to the point C (Fig. 2). The other

40

switches are similarly located; the switch
78 being so positioned that.its arm is en-
gaged by the arm 73 when the forwardsend
of the sheet in the leer reaches the point G.
The slow. speed motor 38 is stopped and

~ started from the push button box 86 having

45

50

the start and stop push members or buttons

87 and 88. 'The starting of the motor is con-

trolled through the starting box 89 and the
starting rheostat 90.- This slow speed motor
38 is operated practically continuously and
drives all the rolls in the leer and the cast-
ing an sizifig rolls, except during the period

in ‘which the high speed motor 37" controls

‘the movement of the rolls in the high speed

“tsection of ‘the leer and of the casting and

sizing roll, as later described. The high

- speed motor 37.is stopped and started from tha

55

push button box 91 having the starting but-
ton 92 and the stopping button 93. the start-
ing of the motor being -controlled -through
the starter 94 and rheostat 95, which are

* standard electrical equipment and ' require

60

65

no description. The box 91'is of standard
construction, of the type in which the circuit
is complet'ed wheén the button 92 is pressed
in, but which is broken when the buttori 92
_is released, or when the button 93 is pressed.
Current - is supplied for operating the 'sys-

© 1,683,073

tem through the lines 96 and 97, The cir- .

‘cuit to the field of the motor is made
through- the. line 98 and that to the arma-
ture through the line 99. The return cir- -
cuit is through the line 100.. -

The lights 101, 102, 108, 104 and 105
which serve to indicate -the position .of the
ends of the glass sheet and the leer and
which are controlled from the switch arms
32 to 36 are operated from an alfernating
current line -106, 107. When the forward
end of the sheet passes beneath the switch
arm 32, it swings such arm so as to complete
the circuit at 108 and current flows to -the
lamp 101, through the lines 106, 109 and 107.-

~ When the rear end of the sheet passes this
same switch arm 82, it drops down breaking
-the circuit at 108 so that the lamp 101 goes
out. The other lamps 102 to 105 are sim-
ilarly lighted and extinguished, thus indi-
cating the time when the ends of the sheet
arrive at and pass the points D, E, F' and G-

The operation is as fellows, assuming that
the button 87 of the low speed motor 38 has
been pushed and that the leer rolis and also
the casting and sizing rolls are being rotated
at a slow speed from this motor. When a
pot of glass is poured into the recess 3 be-
tween the casting and sizing rolls and dis-
tributed along a line parallel to its axis; the
operator presses the starting button 92 in
the box 91,  thus ecompleting the circuit’
through the starter, the lines 98, 99 and 100
and the motor 37. This motor immediately
starts up, and through the line shaft sections 100
46 and 47, starts the rotation of the scts of
rolls 18 to 22 and the sizing and casting
rolls at high speed. The completing of the
circuit through the lines 99 and 100 also com-
pletes the circuit .through .the magnetic-105
.clutch 54 via the lines 110 and 111 and the
switch arm 112 so that the starting of the
motor ‘clutches the line shafts 46 and 47
together. The switch arm 112 is closed at’
this time since the pressing of the button 92 110
establishes a circuit through the coil 118 via
the lines 96, 114, 115 and 97. 'When the but--
ton 92-1s released the arm still remains closed
due to another circuit, including the coil 113
and comprising the lines 96 and 116, the 115
switch 79, the line 117, the resistance 118,
and the line 97.- The current through this
circuit, because of the resistance 118 is not
strong enough to close the arm 112, but when . :
once clozed. the current.is sufficient to hold- 120
it closed. There is also a magnetic clutch -
at 119 between the roll 18 and the shaft
. which operates the indicating device, similar
in construction to the magnetic clutches 50
to 54. and this clutch 1s "also energized 125
through the lines 110 and 111 'when th2 but-
ton 92 is pressed so that at the moment the
starter button is pushed, the indicator arm
T3 starts to swing to the right in the direc-
tion of the arrow. This mevement carries 130

75

90

95
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" the arm 73 from benea_th the, 'switch arm 83

of the switch 79, thus completing a, circuit

* through the lines 116 and 117 and the re-

° 10

‘sistance 118. 13
from beneath the arm 84 a short time before
the experiment with the arm 85 completes a

The movemerit of the arm 73

circuit through the push button box 91 and

the wires 120 and 121 leading to the starter -

and'to the push button box. This circuit
constitutes a part-of the circuit in which the
lines 99 and 100 lie, so that after the button
92 is released by the.operator and snaps for-

ward, breaking the circuit at this point, the,

- circuit from the lines 96 and 97 through the

20

motor is maintained by reason of the lines

120 and 121 and the contact in the switch
box 78 which is made effective by the pass-
ing of the arm 73 from beneath the switch

-arm &. The purpose of this arrangement,
as will appear in the further description of.

" 'the operation, is- to provide a means for

25

_ the arm 73 has rotated so that it- passes be-

30

35

40

" as soon as the sheet arrives at the forward

45

preaking the circuit-at 78 and stopping the
motor when the arm 73 has made a complete
circuit abd arrives at the position shown in

‘the drawing. ‘The rolling operation now.

continues at a high speed until the forward
end of the sheet, which is being. formed ar-
rives at the point C (Fig. 2), at which time

neath the switch arm 80 and completes a cir-
cuit in the switeh 74. - This causes the switch
arm.122, under the influence of the winding
123 to close, making a contact at 124. -This

© completes the circult through.the ‘magnetic
clutch 53 so that' the shaft section 45 1is

clutched to the shaft section 46 and rotated
at the same high speed as the. shaft section
46. This shaft section 45 drives the set of
rolls 23 so that the speed of these rolls is
brought up to the speed of the rolls.19 to 22

end of the set. The circuit as ‘thus com-
pleted includes the ‘line "110; windings of
clutch' 53, line 125, switch arm 122, line 126,

switch arm- 112, and line 97. In order to .
assist in the operation of the switch arm 122, -
a resistance coil 127 is employed. Before’
‘the switch at 74 is closed, current from the

line 110 passes through both of the coils 123

" and 1927 back to the return line 126, and the

resistance of the arm-122 to moevement is so

55

-65

-adjusted that under these conditions, the
" gwitch arm will not move to the left to com-
plete the contact at 124. When, however,-

the’ circuit is completed at 74 between the
wires 128 and 129, the resistance coil 127 is
short circuited and the current from ' the

- wire 110 flows through only ‘the single coil
- 123 and back to the line 126 through ‘the’
wires 1238 and 129. - This causes the closing

of the switch arm 122: As-soon as the arm

73 passes the switch arm 80, this arm moves’
to the right, again breaking the circuit'at’

74, but the switch arm 122 still remains in
closed position as .the -current flowing

‘through the coils 123 and 127 is still strong

enough to hold the ‘arm.closed, after it is

once closed, although not strong enough to

move it to closed position. _ _

When the end of the sheet moving still
farther to the right over the set of rolls 23
reaches the point-D in the leer (Fig. 2)
the arm 73 reaches a point where its end

5 .

10

swings the switch arm 81 of the switch 75 -

to the left, thus momentarily completing the
circuit between the wires 130 and 131. This

{]

causes- the closure of the switch arm 132 . .

and the actuation of the magnetic clutch 52

so-that the set of rolls 24 are speeded up'by.
reason of the line shaft section 44 being
clutched to the line shaft section 45. In.

this-manner, as the sheet moves to the right
still farther, the switch arms 82 and 83

“are operated, causing the clutches 51 and 50
to ‘be actuated so .that the sets of rolls 25

and 26 are brought up to the same high

80
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speed’ as the preceding sets of rolls. This

_operation is secured by the actuation of the
‘switeli

arms 133 and 134, the method of oper-
ating and the connections being obvious

‘without further explanation. The sheet has

now been completely generated and moved
through the leer a distance such that it is
feasible. to slow up its movement without
danger of its settling into waves between the
rolls, and the next operation is the automatic
breaking of the circuit to the motor 37 fol-

lowed by the shifting of the sets of rolls 18.

to 26 from high speed to low speed. This
occurs when the forward end -of the sheet
arrives just short of the point G (Fig. 2),

90
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100

at which time the arm 73 reaches the roller .

of the switch arm 84. * 'When the arm ar-

~rives at this point, it moves the switch arm -
84 up, thus breaking the circuit through the

lines 120 and 121 and that through the lines
99 and 100 passing to the motor, so that at

this time, the speed of the motor 37 and of

the line shaft operated from such motor,
drops down to a point where it is- picked
up by the slow speed motor acting’through

‘the series of roller clutches 50'to 54: By the
‘time this occurs, the arm 73 will have:

reached its starting position, as shown in the
drawings, with its end in engagement. with
the roller of the switch arm 85, which is
pushed upward, breaking the circuit between

circuit through the winding 113-so.that the
arm 112 opens, interrupting the circuit be-

tween the return line 126 and the line 97 and

causing the release of the magnetic clutches

105
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‘the lines 116 and 117. This interrupts the -

120
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50, 51, 52, 53, 54, and 119. It is desirable -

that the release of the magnétic clutches
should occur after the motor 87 has slowed
‘down rather than at the same time in order
to insure-that the sets of leer rolls 19 -to 26
shall all run at the same speed until picked
up by the-slow speed motor, thus avoiding
any jars or jerks incident to the shift, which

125
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might show in the sheet of glass. . The in-

ertia of the motor armature is such that the
shaft section 46 (and the sets of leer rolls
19 to 22) coupled directly to the motor
would not slow down as rapidly as the shaft
sections 42 to 45 and the sets of leer rolls

connected thereto, so that, if the shaft sec--

tions were uncoupled when the motor circuit
is interrupted, there would be a tendency to

buckle the sheet betweén the section of the .
glass sheet lying on the rolls 19 and 22 and

that-lying on the rolls 23. This completes the
cycle involving the production of one sheet,
and another sheet may be formed and fed in-

to the leer when the rear end of the sheet

which has just been formed reéaches a point

. lying somewhere in the section A’ of the

leer. ‘The operation as above described can
now be repeated, starting with the pressing
of the button 91, when the next pot of ‘molten
olass is deposited in the recess 3 between the
%orming rolls. ) ' '

An important advantage, incident to the
shift from the high speed drive of the rolls
to the slow ‘speed by the use of the roller
clutches is, that the shock imposed upon the
glass incident to the shift from one speed to
the other is very slight, so that the glass
is not deformed so as to give any indication
of the shift. This is due to the fact that

~ the sheet and rollers coast after-the magnetic
- clutches are thrown out, and the reduction in

a5
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speed during this coasting period is so grad-

ual ‘that when the slow speed drive catches -

up and the pin-and roller clutches come into
driving engagement, there is no jar or ap-
preciable change in speed of the sheet or
rolls at the instant the clutches begin to
drive. The use of the plurality of rollers
in each clutch insures against slippage at
the beginning of the engagement of the
clutch or after the drive is under way. These

roller clutches have, in general, the function
‘of pawl and ratchet connections and consti-
“one way.

tute, what may be termed
clutches”. This term is used in the claims

L to designate any- form of clutch having the

same function of driving the one shaft sec-

~tion from another slow speed section and

yet permitting the driven section to be driv-
en ahead "at a higher speed from another
source of power without interference from

the clutch or the slow-speed section. For
- simplicity in illustration, the various connec- :

tions and contacts goyerning the automatic
control,  are shown as single -members

“throughout, but it will be understood that

in practice it is. contemplated that these
parts may be in duplicate,- as insurance
against accident to, or failure in, one of the

© individual parts.
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What I claim isy

- 1. The combination with apparatus  for
intermittently rolling sheets of glass, of a

roller leer comprising a high speed section

-which receives the s

11,688,978

which receives the sheets from the rolling

apparatus, and a slow speed section follow- .

ing the high speed section, means for driv-

ing the rolls of the slow speed section at a .
reﬁx

tively low rate ‘of peripheral *speed
means for driving the rolls of the high speed{
section either at a rate of speed correspond-

ing to that of the rolls in the slow speed sec-

tion, or at a much higher rate of speed, and

means for shifting said rolls of~the high

speed section from one of said speeds to the
other. . : o
_ 2. The combination with apparatus for
intermittently rolling sheets of glass, of a
roller leer comprising a high speed section

apparatus, and a slow speed section follow-

5

80
which receives the sheets from.the rolling

ing the high speed section, means for driv- -

ing the rolls of the slow speed section at a
relatively low rate of peripheral speed, means
for driving the. rolls of the high speed sec-
tion either at a rate of speed corresponding

to that of the rolls in the slow speed section,”

or at a much higher rate of speed, and
means for automatically shifting said’ rolls
of the high speed section from the higher
speed to the Jower one after the glass sheet
on said rolls has set sufficiently to prevent
sagging of the sheet when
lower speed is made. -

the shift to the

90,

3. The combination with.apparatus for. -

intermittently rolling sheets of glass, of a
roller leer comprising a high speed section

which ‘receives. the sheets from the rolling

apparatus, and a slow speed section follow--

ing the high speed section, means for driv-
ing the rolls og the slow speed’ section at a
relatively low rate of peripheral speed,
means f%r driving- the rolls of the high
speed section. either at a rate of speed cor-
responding to'that of the rolls in the slow

100
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speed section or at a much higher rate of

. speed, means for shifting the rolls of the:

high speed section from the low speed to
the higher one, and' automatic means for
shifting said rolls back to the slower speed
again before the sheet has passed off of

110

sald rolls and onto the rolls of the slow speed

section. .

4. The combination with apparatus for
intermittently rolling sheets of glass, of a
roller leer comprisin‘lg a high speed section

heets E‘om the rolling

115

apparatus, and which is divided into a plu- -

rality of sets of rolls, and a slow speed sec-

tion following the high speed section, means ‘
for driving the rolls of the slow speed sec-
tion at @ relatively low peripheral speed,
"means.for_driving the sets of rolls making

up the high speed section either at said rela-

-tively low peripheral speed or at a much

higher one and means for shifting said- sets
of rolls successively from slow speed to

‘high speed as the glass sheet advances along
~the high speed section and for shifting said

120
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sets back to low speed before the sheet

- reaches the slow speed section.

10
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30

5. The combination with apparatus for

intermittently rolling sheéts of glass, of a

roller leer comprising a high speed sec-
tion which receives the shieets from the roll-

ing apparatus, and whicli is divided into a

plurality of sets of rofls, and a slow speed

section following the high speed section,

‘means for driving the rolls of the slow speed

scction at a relatively low peripheral,speed,
means for driving the sets of rolls making
up the high speed section either at said rel-
atively low peripheral speed or at a much

higher one and automatic means for shift- -

ing said sets of rolls succegsively from low

speed to high speed as the glass sheet ad-

vances along the high speed section.

6. The combination with apparatus for
intermittently rolling sheets of glass, of a
roller leer comprising a high speedsection

which receives ‘the sheets from the rolling

apparatus, and which is divided into a plu-
rality of sets of rolls, and a slow speed sec-
tion following the high speed section, means

for:driving the rolls of the slow speed sec--

tion at a relatively low peripheral speed,
means for driving the sets of rolls making
up the high speed section either at said rel-
atively low peripheral speed or at a much
higher one, and automatic means for shift-
ing said sets of rolls successively from. low
speed to high speed as the glass sheet ad-
vances along the high speed section and for
shifting said. scts all back to low speed be-
fore the sheet reaches the slow speed section.

7. The combination with apparatus for

- intermittently rolling sheets of glass, of a

40

© rality of sets of rolls, and a slow speed sec-

~ gection also at said low peripheral speed,

50

- speed,

60

65

roller leer comprising a high speed section
which receives the sheets from the rolling
apparatus, and which is divided into a plu-

tion following the high speed section, means
for driving the rolls of the slow speed sec-

tion at a relatively low peripheral speed,’

means including one way clutches for driving
the sets of rolls making up the high speed

other means including a source of electric
current. and magnetic clutches for driving
said sets of rolls at a much higher rate of
‘and means for successively energizing
said magnetic clutches to
rolls from low speed to high speed as the
glass sheet advances along the high gpeed
section. I

'8. The combination with apparatus for
intermittently rolling sheets of glass, of a
roller leer.comprising a high speed section

-which' receives the -sheets from the rolling
apparatus, and which is divided into a plu-

rality of sets of rolls and a stow speed sec-
tion following the high speed section; means
for driving the rolls of the slow speed sec-
tion at-a relatively low peripheral speed,

shift the sets of

means including one way clutches for driv-

ing ‘the sets of rolls making up the high’
‘speed section also at said low speripheral.

9

speed, other’ means including a source of

electric current and magnetic clutches for
driving said sets of rolls at a much higher
rate of speed; means for successively ener-
gizing said magnetic clutches to shift the
® sets of rolls from low speed to high speed
‘as the glass sheet advances along the high

speed section, and means for. causing the.

release of said magnet clutches at one time

- before the glass sheet reaches said slow speed
section. v . :

9. The combination with apparatus for

70
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intermittently rolling sheets .of glass, of a -

roller leer comprising a high speed section
which receives the sheets from the rolling
.apparatus, and which is divided into a plu-
rality of sets of rolls, and a slow speed
section following the high speed - section
means for driving the rolls of the slow speed
section at a relatively low peripheral speed,
‘means including one way clutches for driv-
ing the sets of rolls making up the high
spoed section also at said low peripheral
speed, other means including a source of
electric current. and magnetic clutches for
driving said sets of rolls at a much higher

rate of speed, automatic means for succes-

sively energizing said magnetic clatches to

85
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shift the sets of rolls from low speed to high -

speed as the glass sheet advances along the
high speed section, and automatic means for
causing the release of said maghetic clutches
at one time before the glass sheet reaches
said slow speed section. - .

10. The combination with apparatus for
intermittently rolling sheets of glass, of a
roller leer comprising a high speed section

which receives the sheets from the rolling .

apparatus, and which is divided into a plu-
rality of sets of rolls, and a slow speed sec-
tion, means for driving the rolls of the slow
speed section at a relatively low peripheral

110

speed, means including one way clutches .

for driving the sets of rolls making up the
high speed section also at said low periph-

eral speed, other means including a source . -

.of electric current and magnetic clutches
for driving said sets sof rolls at a much
~ higher rate of speed, means for successively
energizing said magnetic clutches to shift
the sets of rolls from low speed to high
speed as fthe glass sheet advances along the
high speed section, and -means for causing
the release of said magnet clutches at one
time before the glass sheet reaches said slow
speed section, said automatic means includ-
ing a member geared to move in timed rela-

governing the supply of current to said
‘magnetic clutches. o
11 The combination with apparatus for

115
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tion to the movement of the rolls of the leer, -
and switches controlled by said member and .

130 -
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intermittently rolling sheets of-glass, of a
roller leer comprising -a high speed section
which receives the sheets from the rolling
apparatus, and which is divided into a plu-
rality of sets of rolls, and a slow speed
section following the high speed section,
means for driving the rolls of the slow speed
section at a relatively low peripheral speed,

.means including one way clutches. for driv-

ing the sets of rolls making up the high
speed section also at said low peripheral
speed, other means including a “soiixce- of

- electric current and magnetic clutches for

20

" interruption of suc

30

40

driving said sets of rolls st a much higher
rate of speed, automatic means for succes-
sively energizing said magnetic clutches to

~shitt the sets of rolls from low speed to high
speed as the glass sheet advances. along the -

high speed section, and automatic means for
causing the release of said magnetic clutches
at one time before the glass sheet reaches

said slow speed section, said automatic.
“means including a member. geared to move

in_timed relation to' the movement of the
rolls-of the leer, and switches controlled by

~said- member and governing the supply of

current -to sald magnet clutches and the
) current.. o

12. The comb'nation with apparatus for

intermittently rolling sheets of glass, of a

-roller leer comprising a high speed section.

which: receives the.sheets from the rolling
apparatus, and a slow speed séction follow-
ing the high speed section, means for driving

‘the rolls of the slow speed section at a rel-
atively low rate of peripheral speed, means.

for driving the rolls of the high speed sec-

‘tlon either at-a rate of speed ‘corresponding -
to that of the.rolls in the slow speed section.

or at_a.much higher rate. of speed, means

- for_shifting said rolls of the high specd

- 45

" .indicg;

section from one of said speeds to the other,

and electrical means .including a: source of |
electric . current and switchesgoverned by -

the endstof the glass sheets in the leer for
ng the position ‘of such ends longi-
v of the. leer. - - o

tudina

- . 18. The combination.with apparatué for

.50,

-intermittently rolling sheets of glass, of a
roller  leer comprising a high ‘speed section -
. which receives the sheets from the rolling ap-
.. paratus, and a slow speed section following:
- the-high speed section, means for driving the

- rolls of the slow speed section at.a relatively

56

low-rate of peripheral speed, means for driv-

-ing the rolls of the high'speed section either

~ at a rate of speed corresponding to that of

60

. 88

the rolls in the slow speed section or at a

.-much higher rate of speed, means for shift-

ing said rolls of the high speed section from -
- .one of sa‘d speeds to the other, and electrical
‘. means including a source of electric current

and switches governed by the ends of the
glass sheets in the leer and lights adjacent

“the rolling apparatus for indicating to the

1S

clutches. o o e
' '16. In an apparatus of the class described, .

1,888,973

operat‘or"the -position of such ends longitud-

inally-of the leer.

14. The combination with apparatus for
intermittently rolling sheets of glass, of a
roller leer comprising a high speed section
which receives the shests -from’ ‘the rolling
apparatus, and a slow speed section follow-
ing the high speed section, means for driv-
ing the rolls of the slow speed section at a
relatively fow rate of peripheral speed, such

means including a motor and 'a line shaft

section extending longitudinally of the leer,

and means for driving the rolls making up-
the high speed section of the leer including’

a motor and line shaft section, and a one
way clutch between said line shaft sections,
so that the first motor will drive both line
shait sections when' the second motor is
not supplied with electric current to drive
the second motor. ' :

15. The combination' with apparatus for
Intermittently rolling sheets of glass, of a
roller leer ¢comprising a high speed section
which rcce’ves the sheets from the .rolling

‘apparatus, and which is divided into a plu-

rality of sets of rolls, and a slow speed sec-
ticn following the high speed section, means

* for driving the rolls of the slow speed section

ab a velatively low peripheral speed, said

means including a motor and a line shaft .

section extending longitudinally of the leer,
and means for driving the sets of rolls

making up the high speed section of the leer . -

including & motor, a line shaft section
driven therefrom hayving driving connection

70
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with the first set of rolls in the leer, a plu--

vality of other line shaft sections in series
extending along the leer toward the slow
speed line shaft section, a one way clutch
between the end one of the high speed line

shaft sections and the slow speed line shaft

section, a one-way clutch and a magnetic

105

clutch between each pair of adjacent ends.

of the high speed shaft sections, and a source
of .current 'for energizing the magnetic

/

110

means for forming a quantity, of ;molten -

‘glass.into_a flattened length. of glass-at a
relatively higli speed, a leer, conveyor means’

for delivering the formell-glass' completely
into the leer at the speed -of forming of the

"glass, means for continuing the movement
of the glass through the leer at & relatively -

lower speed, and means operable to change
the speed of movemént of ‘at least a portion

115

of said first conveyor means to correspond .

to the reduced speed of movement of -the
last-mentioned conveyor means. '

17. In an apparatus of the class described,

a leer, a conveyor means for feeding ware

1265

thrdugh’ the leer and divided into an en- - -

trance section and a continuing section, sep-

arate means for driving each of said see--

tions, means operable to alternately connect

130.
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“said entrance section to said separate driv-
ing means whereby said sections may

1,688,978 . ®

. driven first at different speeds and then -at
the same speed, and means for forming and

5 delivering a section of flattened glass to the
entrance section of the leer conveyor. -

18. The combination with an intermittent

sheet glass. forming machine, of a leer re-
ceiving glass from the forming machine as

- the sheet

-

10 formed, rollers within the leer to receive

from the forming machine, rollers '

within the leer having

varied from a speed equal to that of sheet.

a substantially con-
be stant. which is qess than that of the .
‘sheet formation, and means whereby the’
speed of the first set of rollers ‘may - be.

15’

formation to-speed equal to that of the sec-

ond set of rollers. o
In testimony whereof I haye hereunto
subscribed my name this 23rd day of July,

1926. , - ,
- HERMAN S. HEICHERT.
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