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Our invention relates to apparatus for record 
ing temperature. It has to do, more particularly, 
with the measurement and recording of tem 
perature at intermittent intervals. It is particu 
larly useful for the measurement and recording 
of the temperature of glass gobs as they are inter 
mittently fed from the forehearth of a glass melt 
ing furnace to a forming machine, although it is 
not limited thereto. 

In the past, various methods have been used 10 
for measuring and recording the temperature of 
moving bodies intermittently spaced. With the 
prior art methods, various forms of apparatus 
have been used. In each prior art apparatus an 
auxiliary energy source, acting on the tempera- 15 
ture-sensitive device or recorder of the apparatus, 
has been used in substitution for the effect ob 
tained when the bodies are in the field of view 
of the temperature-sensitive device. All of these 
prior art devices require that the auxiliary energy 20 
source be so adjusted that the effect caused by it 
is equal or nearly equal to the effect caused by 
exposure of the temperature-sensitive device to 
the bodies, the temperatures of which are being 
measured. In general, a change in the tempera- 28 
ture of the body will cause an irregular record 
to be obtained until an equivalent adjustment is 
made in the auxiliary energy source. 
One of the objects of our invention is to pro 

vide an apparatus for measuring and recording to 
the temperature of objects at intermittent inter 
vals so as to obtain a continuous temperature 
record without variations appearing on the rec 
ord unless a change in temperature of the objects 
actually takes place. s 

Spaced. As previously indicated, these moving Another object of our invention is to provide 
a device which is useful for measuring and record 
ing at intermittent intervals the temperature of 
both stationary and moving bodies. 
Another object of our invention is to provide 40 

clearness, in Figures 1 and 2 the apparatus is not a device of the type indicated which is particu 
larly useful in the measurement and recording 
of the temperature of successive glass gobs drop 
ping intermittently from a feeder orifice, so as to 
obtain a continuous temperature record of the 45 
gobs without variations appearing on the record 
unless a change in temperature of the successive 
gobs takes place. 
Another object of our invention is to provide an 

apparatus for use in measuring and recording 50 
temperature in the manner indicated which re 
quires no auxiliary energy source to act as such 
On the temperature-sensitive device or recorder 
which must be adjusted so that the effect caused 

(C. 23-5) 
by exposure of the temperature-sensitive device 
to the bodies being measured. 
In the following description, as an example of 

the application of Our method, we have employed 
moving bodies intermittently spaced, the tem 
perature of which it is desired to measure and re 
cord. However, it should be understood that it 
is also within the scope of our invention to meas 
ure and record the temperature of anybody, mov 
ing or stationary, at intermittent intervals. 
The preferred embodiment of our invention is 

illustrated in the accompanying drawings where 
in similar characters of reference designate cor 
responding parts and wherein: - 

Figure 1 is a schematic illustration of a system 
We may employ for obtaining a continuous tem 
Ele record of moving bodies intermittently 

Sp e 

Figure 2 is a similar view but showing the bodies 
in different positions relative to the temperature 
Sensitive device. 

Figure 3 is a diagrammatic view illustrating ap 
paratus which may be employed for measuring 
and recording the temperature of glass gobs as 
they are dropped from the feeder. 

Figure 4 is a view illustrating generally the 
various units of which our apparatus may be con 
stituted. . 

Figure 5 is a view similar to Figure 3 but illus 
trating another form of apparatus which we may 
employ. 
With reference to the drawings, in Figures 1 

and 2, we have illustrated schematically a system 
which we provide for obtaining a continuous tem 
perature record of moving bodies intermittently 

bodies may be gobs of glass or any other bodies, 
the temperature of which is to be measured. In 
these two figures, the bodies B are shown moving 
in the direction of the arrows. For the sake of 

shown in detail but the general system is shown. 
The details of the apparatus will be described 
subsequently with reference to Figures 3 and 4. 

In Figures 1 and 2, the bodies, A, B and Care 
shown moving past a suitable temperature-sensi 
tive device of satisfactory, and preferably in 
stantaneous, response. A recorder 2 of a suit 
able type is connected to the temperature-re 
sponsive device by any suitable means indi 
cated by the line. This recorder 2 is properly . 
designed and calibrated for use with the tem 
perature-sensitive device . . The connection is 
may be direct, as shown in Figures 1 and 2, or 

by it is equal or nearly equal, to the effect caused SS may include a suitable amplifier or converter or 

  



2 
combination of both. A switch 8 of a suitable 
type is connected to the recorder. This switch 
includes two contact members and B connected 
to the recorder 2 by means of wires and . 
As will be described later, the switch controls 
the operation of the recorder 2. The contact 
of the switch is moved by means of a link 9 and a 
cam-operated roller . A can is provided 
for actuating the roller 0 and the link 9. This 
cam is carried by a suitable support 2 which 
is moved in synchronism with the movement of 
the bodies B. The can f, or a plurality of these 
cans, is adapted to close the switch each time 
a body B passes before the temperature-sensitive 
device . 
In Figure 1, we have shown the body Bin posi 

tion to cover the whole field of action of the 
temperature-sensitive device . At this time, the 
cam has forced the contact 6 into contact 
with the contact S. Closing of switch 4 in this 
manner permits the recorder 2 to move in re 
sponse to the output of the temperature-sensi 
tive device and thus record the temperature of 
the body B which is in the field where it pro 
duces its effect on the temperature-sensitive de 
vice . In Figure 2, we have shown the body B 
out of the field where it acts on the temperature 
sensitive device f. The output of the tempera 
ture-sensitive device has, consequently, de 
creased from the constant maximum value when 
body B covered its whole field of action to a 
value depending on the positions of bodies A and 
B with respect to the field of action of the tem 
perature-sensitive device . The output of the 
device will again reach a constant maximum 
value when the body. A covers the whole field of 
action thereof. When, as in Figure 2, the whole 
field of action of the temperature-sensitive de 
vice is not covered by one of the bodies, the con 
tacts 5 and 6 of switch 4 will be open, due to 
the position of cam i?, which will cause the re 
corder to remain in the position it last reached 
when body B covered the whole field of action of 
the temperature-sensitive device . As previous 
ly indicated, the operation of switch 4 is syn 
chronized with the movement of the bodies A, B 
and C so that the contacts 5 and 6 thereof are 
closed by cam , attached to a moving support 
2 only when one of the bodies covers the whole 

field of action of the temperature-sensitive de 
vice . At all other times, the contacts 5 and 6 
are Open. 

If during the time the recorder 2 is permitted 
to respond to the output of the temperature 
sensitive device , sufficient time does not elapse 
for the recorder to move into position for re 
cording the temperature of the body, it will do 
so after several bodies have passed the tempera 
ture-sensitive device and the recording men 
ber thereof will attain and remain at the proper 
temperature point on the record. A change in 
the temperature of the bodies successively pass 
ing the temperature-sensitive device will cause 
the recording member of the recorder to move 
to a point corresponding to the new temperature. 
Thus, by permitting the recorder 2 to be active 
only during the time the whole field of action 
of the temperature-sensitive device is covered 
by a body, such as B, and maintaining the re 
corder in its previous position when the whole 
field of action of the device is not covered, a 
continuous temperature record is obtained with 
out variations appearing on the record unless 
there is a difference in the temperature of suc 
cessive bodies. 
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In some instances controlling the recorder 
mechanism 2 so that it responds only when the 
whole field of action of the temperature-sensi 
tive device is covered, may best be accomplished 
by reversing the action of the switch contacts S 
and 6. In fact, devices other than the switch 
may be used to accomplish the desired end with 
out departing from the spirit of this invention. 
The method of controlling the response of the 
recorder mechanism may be accomplished in 
various ways depending upon the type of re 
corder used and what means it employs for bring 
ing the recording member to position for re 
cording temperature. One example, is the open 
ing and closing of the balancing motor circuit of 
a recorder using such a motor for movement of 
the recording pen. Another example, is pen 
movement caused by the position of a galvanon 
eter or millivoltmeter pointer, in which case a 
clamp actuated by means of a solenoid controlled 
by a switch, or an air bellows controlled by a pls 
ton, might be used. It should be clear, that al 
though recorders only have been mentioned as 
the means of translating the output of the tem 
perature-sensitive device to a temperature rec 
ord, it is also within the scope of this inven 
tion to use devices such as those classed as tem 
perature indicators, controllers, indicator con 
trollers, and recorder controllers. 
In the production of glassware by machine, 

molten glass from the melting tank flows into a 
heated feeder or spout. The flow of glass from 
the feeder to the machine may be controlled by 
a needle or plunger synchronized with the mold 
ing or forming machine. For each piece of 
ware, glass flows out of an orifice at the end of 
the feeder and at the proper time is sheared to 
a charge or gob of glass of predetermined size 
which drops into a mold on the forming na 
chine. Normal rates of production require that 
the charge of glass or gob is started, formed and 
sheared in about one second. In order to meas 
ure and record the temperature of the gob, the 
temperature-sensitive device and recorder must 
have an effective response time which is much 
less than one second. 
Of the radiant-energy sensitive devices now in 

use, certain types of photocells have the neces 
sary response. Present recorders, such as the 
potentiometer and millivoltmeter types, will not 
attain a balance point in a period less than one 
second. If a recorder with a sufficient short time 
of response could be obtained in the art, it would, 
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when connected to the proper temperature 
sensitive device, sighted on glass gobs leaving 
the feeder orifice, yield an irregular record with 
only the peaks of the record curve having value. 
The reading of the record would thus be difficult 
and confusing. However, the device which we 
provide can by our method produce a continu 
ous temperature record of the gob temperature 
without variations appearing on the record un 
less there is a difference in the temperature of 
successive gobs. In Figures 3 and 4, We have 
illustrated a method and device by which this result can be accomplished. 
In Figure 3, we show a body B which may be a 

, gob of glass that has just been formed and is 
70 passing through a suitable path to a mold on the glass-forming machine. At the desired location 

in this path it covers the whole field of view of 
the temperature-sensitive device which, in this 
instance, is a radiant energy sensitive device 
such as a photoelectric cell. The field of view 
of the photoelectric cell is restricted by means 

  

  



v OO 3 

of spaced diaphragms 18 and 4 havins aliens rated. A line leads from the line T. A shunt 
ing openings S and l, respectively. The anode line is connected to line at the polat and 

and the cathode of the photoelectric cell line 8 at the point . A second shunt line 
are connected by wires 9 and 20 respectively to 
an A. C. operated D. C. amplifier indicated Ben 
erally by the numera 2 directed to the dotted 
line which encloses the various parts thereof. 
The recorder 2 is connected to the amplifier 
by means of, lines 22 and 28. The lines , , 
22 and 23 correspond to the connecting means 
of Figures 1 and 2 for connecting the tempera 
ture-sensitive device to the recorder 2. Radiant 
energy from the gob B will pass through the 
openings and 6 of diaphragms 3 and 4 and 
will activate photoelectric cell . The output 
from photoelectric cell is amplified by the ann 
plifier 2. The output from amplifier 2 is ap 
plied through the lines 22 and 23 to the recorder 
2 causing it to record the temperature of gob B. 
The elements of amplifier 2 are designed to 

give a constant output of sufficient intensity to 
operate recorder 2 and are such that variations 
in the output of photoelectric cell will cause 
corresponding changes in the output of the 
amplifier 2. Any amplifier possessing these 
qualities may be substituted for the circuit shown 
in Figure 3 without departing from the spirit 
of this invention. In fact, it may be preferable 
to use an A. C. amplifier or a D. C.-A. C. Cons 
verter and an A. C. amplifier. In some cases no 
amplifier may be required, 
The amplifier circuit shown in Figure 3 will 

now be described in detail. The numerals 24 and 
25 designate the poles of a single-throw double 
pole switch connected in the lines 9 and 20. The 
line 20 is connected to a grid 26 of pentode tube 
2. The screen 28 of this tube is connected to a 
line 29 and the suppressor 80 thereof is connected 
to a line . The cathode 34 of this tube is con 
nected by line 35 to line 3 while the flament 6 
of this tube is connected to lines 37 and 38. Line 
29 is provided with a resistor 290. The line 29 
is connected to a line 39 in which is interposed 
two 75-volt voltage-regulating tubes 40 and 4 
and a 90-volt voltage-regulating tube 4.2. Each 
of these tubes includes a cathode 43 and an anode 
44. The line 39 is also connected to resistors 45, 
6 and 47, which are connected to each other. 
The resistor 47 is connected by the line 3 to the 
suppressor 30 of the tube 2. The line 3 is also 
connected to the line 23 leading to recorder 2. 
The line 22 is connected to a variable contact 48 
which cooperates with resistors 45, 4 and 7. 
Line 22 is grounded as at 49. The line 9 is also 
connected to the line 39 between the tubes 40 and 
4. Line 9 is provided with a resistor 90. The 
line 33 is connected to the line 39 at the point 5. 
In the line 33 between the plate 32 of tube 2 and 
the point St, a load-resistor 52 is interposed. The 
line 33 is also connected at the point 53 to a line 
54. This line 54 has interposed therein two 150 
volt voltage-regulating tubes 55 and 56. Each 
of these tubes includes a cathode 5 and an anode 
5. The line 54 is connected to a limiting resistor 
59 which is connected to a voltage supply resistor 
B which, in turn, is connected to another voltage 
supply resistor 6 that is connected to line 9. 
A variable contact 62 is associated with the re 
sistor 60 and is connected by a line 6, which 
includes a grid resistor 64, to the line 20 at the 
point B5. Beyond the point 53 in the line a 
limiting resistor 66 is incorporated. A line ST 
connects the lines 38 and 54 at points 68 and 9 
beyond the resistor 6 and tube is respectively. 
in this line B after condenser is incorpo 
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to 
S is connected to line if at the point and to 

line at the point T. Line T2 has a filter con 
denser incorporated therein while line 7 has 
a filter condenser incorporated therein. A 
filter choke is disposed in line between the 
points 74 and T. Beyond the point TT the line 33 
is connected at the point to the flament cir 
cuit 2 which includes the flament 8 of a recti 
fying tube 84. The two plates 8 of this tube are 
connected in a plate circuit 8. Beyond the point 
TE, the line is provided with a filter choke B. 
The end of this line is connected to the center 
tap to the high-voltage secondary 9 of a 
power-transformer. The secondary 8) is incor 
porated in the plate circuit. . . The flament 
circuit 2 of tube 4 includes a low-voltage sec 
ondary 9 of a power transformer. The lines 87 
and 8 running from flament of tube 2 are 
connected to a low-voltage secondary 9 of a 
power transformer. The secondary 9 is grounded 
at the center tap by a ground wire 92. The pri 
mary 93 of the power transformer is connected 
by lines 94 and 95 to a voltage regulator 9. This 
voltage regulator 96 may be connected to lines 
9 and 98 leading from a 110-A. C. current sup- - 
ply. Poles 99 and OO of a single-throw double 
pole switch are incorporated in the respective 
lines 94 and 9. The recorder 2 is connected by 
lines 7 and 8 to the switch 4, as previously de 
scribed. 
The operation of the amplifier is as follows: 

With switch contacts 24 and 25 open, that is, with 
photoelectric cell disconnected from the ampll 
fler 2, the grid bias potential applied to grid 26 
of pentode 2 is adjusted by sliding contact 62 
along resistor 60 so that the output of the ampli 
fier 2 is sufficient to operate recorder 2. After 
this initial adjustment, contacts 24 and 25 are 
closed and the Output of photoelectric cell , act 
ing through resistor 64, controls the grid bias 

70 

potential of grid 26. Variations in the potential 
of grid 26 cause variations in the output of 
pentode 27. The output of pentode 27 is made 
effective upon the recorder 2 through connections 
22 and 23 leading from the recorder 2 to the re 
sistors 45, 46 and 4T in the cathode 34 side of the 
output circuit of pentode 27. Movable contact 
48, connected to line 22, provides an additional 
selection for the amount of initial output and 
variations in output from amplifier 2 that is 
applied to the recorder 2. 
As previously indicated, the recorder 2 is con 

nected by the wires 7 and 8 to the switch 4. As 
indicated in Figures 3 and 4, this switch may be 
actuated by the roller to which is carried by a 
spring secured to the housing of the switch 
4. Movement of the roller to will cause move 
ment of the link 9 which will cause the contacts 
S and of the switch 4 to engage each other. 
This movement of the roller ), as previously ex 
plained, may be caused by a can . This can 

may be supported on a movable support 2. 
which, for example, may be a rotating disk as 
shown in Figure 4. Rotation of this disk 2 will 
be timed with the intermittent feed of the glass 
gobs so that each time a gob covers the entire 
field of view of the photoelectric cell , the circuit 
to the recorder 2 will be completed by switch 4 
but at all other times the circuit will be broken. 
Thus, the recorder will only record temperatures 
while a body is in the field of view of the photo 

TS electric cell f. Therefore, no variations will ap 

  

  



4. saroo 
pear on the temperature record unless there is the record unless a change in temperature of the 
variation in temperature in the successive glass successive sobs takes place. The apparatus re 
gobs. It is to be understood that any suitable quires no auxiliary energy source to act as such 
temperature recorder now commonly in use may on the temperature-sensitive device or recorder 
be employed. The recorder 2 shown in Figure 4 5 which must, as in the prior art, be adjusted so 
is provided with a pen f2. Movement of this that the effect caused by it is equal or nearly 
pen O2 may be controlled in any suitable manner equal to the effect caused by exposure of the ten 
such as by a balancing motor of a series split perature-sensitive device to the bodies being 
field wound type. This recorder is provided with measured. Our apparatus is useful for measur 
a chart and it will be noted that the ten- 10 ling and recording temperature of spaced moving 
perature indicating line made by the pen 2 bodies, as described, but it may also be employed 
on the normally be a straight line. to measure and record the temperature of any a 

in this instance, instead of employing a cam 
operated switch for rendering the recorder opera 
tive, when the gob is in the field of view of the 
photoelectric cell, we employ a relay controlled 
switch which is actuated by the photoelectric cell 
when a gob moves into the field of view thereof. 
in this figure, the parts corresponding to these 
shown in Figure 3 are designated with the same 
numeral having the suffix a. 
. In this form of the apparatus the circuit, in 
the main, is like that of Figure 3. However, the 
line a leading from the plate 2a of tube 2 la 
is connected to the grid of an amplifying tuoe 
D. The flament 7 of this tube is connected, 

by a line 08, to the line Ba and, by a line f8, 
to the line 2a connected to the secondary 9 a. 
of the transformer. The plate of tube is 
connected by a line to a relay f2 which is also 
connected to the line 2a, Line 2a is provided 
with a resistor and linea is provided with 
a condenser f4. The relay 2 operates the 
switch a which is connected by lines 7a and a 
to the recorder 2a. 
In the operation of this form of the apparatus, 

when a gob B moves into the field of view of 
photoelectric cell a, the plate current produced 
in the tube 27 a will be effective on the grid OS 
of the tube 106 in order to operate relay 2 
and close switch a thus causing the recorder 2a 
to function. As soon as gob B moves out of the 
field of view of cell a, the relay will be deener 
gized, allowing the Switch a to open and render 
the recorder inoperative. Thus, the recorder will 
function only when a gob is in the field of view 
of the photoelectric cell fa. v 

It will be apparent that with our apparatus, 
the temperature recorder will function only when 
each of the successive gobs is in position to cover 
the whole field of view of the photoelectric cell. 
This will result in a continuous temperature rec 
ord of the gobs without variations appearing on 
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loving or stationary, at intermittent in tery 
Warious other advantages will be apparent from 

the preceding description, the drawings and the 
following claims. v 
Having thus described our invention, what we 

can is: - Yx 

1. Apparatus for measuring and recording the 
temperature of gobs of glass fed intermittently 
from a glass feeder, comprising a photoelectric 
cell disposed adjacent the path of travel of said 
gobs whereby the gobs will move successively into 
the field of view of the cell, a recorder of an elec 
trically operated type, means for interconnecting 
said recorder and said photoelectric cell and in 
cluding an amplifying circuit, and means timed 
with the travel of said gobs of glass whereby said 
recorder will be operative when the successive 
gobs move into the field of view of the photo 
electric cell and inoperative when said gobs move 
out of the field of view of said ce. 

2. Apparatus according to claim 1 wherein said 
last-named means comprises a circuit connected 
to said recorder, and cam-controlled means timed 
with the travel of said glass gobs past said photo 
electric cell for making and breaking the circuit. 

3. Apparatus for measuring and recording the 
temperature of gobs of glass fed intermittently 

55 

from a glass feeder, comprising a photoelectric 
cell disposed adjacent the path of travel of said 
gobs whereby the gobs will move successively into 
the field of view of the cell, an electrically actu 
ated recorder including a movable pen, a circuit 
associated with the recorder, and cam-controlled 
means timed with the movement of said glass 
gobs past said photoelectric cell for making and 

50 breaking said circuit whereby said recorder will 
be operative when the successive gobs move into 
the field of view of the photoelectric cell and in 
operative when said gobs move out of the field of 
view of said cell. 

HOWARD. W.RUSSE. 
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