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[57] ABSTRACT 

Envelope blanks with a wet adhesive applied to the seal ?ap 
portion are conveyed through a drier by an endless chain con 
veyor. The conveyor is driven at the same speed as the other 
machine components to serially convey the blanks as they are 
supplied to the conveyor from the seal gum applicator and col 
lator section of the machine. A wound rotor motor is provided 
to drive the machine components and the drier conveyor. The 

rotor voltage of the wound rotor motor varies inversely with 
the speed of the motor, the maximum voltage being generated 
when the motor speed is at a minimum. A drier circuit is pro 
vided that includes a separate source of current with the drier 
resistors and silicon controlled recti?er in series. The source 
of current for the the drier circuit is also connected to the out 
put coils of a magnetic ampli?er in a heater control circuit. 
The magnetic ampli?er is connected to a pulse transformer 
and the output coils of the pulse transformer provide a signal 
to control the gates of the silicon controlled recti?ers. With 
this arrangement the magnetic ampli?er controls the ?ring 
angle of the SCRs and the current ?owing through the heater 
resistors. The heater control circuit is arranged so that the 
magnetic ampli?er without a substantial feed-back voltage 
from the rotor is full on and supplies heat to the drier at the 
maximum intensity. This condition is approached when the 
machine is running at maximum design speed where a 
minimum voltage feed-back is generated. As the speed of the 
machine and of the wound rotor motor is reduced, the rotor 
voltage increases and a feed-back of this rotor voltage through 
the input coil of the magnetic ampli?er serves as a negative 
control on the magnetic ampli?er to reduce the current ?ow 
through the output coils and in turn reduce the current flow 
through the SCRs to the heater resistors. As the speed of the 
motor and the machine is reduced further, the rotor feed-back 
voltage increases and thereby increases the voltage in the 
magnetic ampli?er input coil to apply an increased negative 
control and further reduce the current flow through the SCRs 
to the heater elements. The rotor voltage supplied t the heater 
control circuit as a feed-back from the wound rotor motor, in 
creases or decreases the heat intensity of the drier. As the 
motor speed increases, the rotor voltage decreases and the 
drier heat intensity increases. Conversely, when the motor 
speed decreases, the rotor voltage increases and as a negative 
control, decreases the drier heat intensity proportionately. 

10 Claims, 2 Drawing Figures 
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METHOD AND APPARATUS FOR CONTROLLING THE 
HEAT INTENSITY OF AN ENVELOPE MACHINE DRIER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a method and apparatus for con 

trolling the heat intensity of an electric drier and more par 
ticularly to a method and apparatus for varying the heat inten 
sity of an adhesive drier of an envelope machine according to 
the speed ofthe machine. 

2. Description of the Prior Art 
In envelope and bag making machines a liquid adhesive is 

applied to the seal ?ap of the blank and the blanks with the 
wet adhesive are conveyed through a drier section of the 
machine where the adhesive is dried by electric heater units 
such as quartz drying lamps. 
The heat intensity of the heater units is adjusted on start-up 

of each run and often causes considerable difficulty. Where 
the heat intensity of the units is preset and switched on as soon 
as the machine is started, frequently the heat intensity is too 
high and the blanks char or burn. Where there is a delay in 
energizing the heater elements after start-up, frequently the 
heat intensity is inadequate and the adhesive is not dried in the 
drier. The blanks with wet adhesive cause machine jams and 
considerable time is required to remove the damaged blanks 
and remove the adhesive from the envelope machine parts. 
The envelope machines have a speed control to increase or 

decrease the number of envelopes made in a given period of 
time. Any change in machine speed requires a similar change 
in the heat intensity of the drier. With present envelope 
machines the operator manually adjusts the heat intensity with 
machine speed. Frequently the operator will change the 
machine speed and forget to change the heat intensity which 
results in either burned or charred envelope blanks or wet ad 
hesive on blanks leaving the drier. There is a need for a 
method and apparatus to automatically control the heat inten 
sity ofthe drier in accordance with machine speed. 

SUMMARY OF THE INVENTION 

In accordance with the present invention there is provided 
apparatus for controlling the heat intensity of a drier in an en 
velope machine that comprises a drier with heater elements 
arranged to dry the adhesive on the envelope blanks while the 
envelope blanks are being conveyed in the envelope machine. 
A conveyor means conveys the envelope blanks while the 
blanks are subjected to heat from the heater elements. A vari 
able speed drive means is provided for the conveyor to drive 
the conveyor at different preselected speeds. The heater ele 
ments have control means for changing the heat intensity of 
the heater elements and the control means is responsive to the 
speed of the conveyor means so that the heat intensity of the 
drier is dependent on the speed of the conveyor means. 
The conveyor means is driven by a wound rotor motor and 

the drier heater elements are electric resistors, preferably 
quartz lamps. The control means associated with the resistors 
includes a means responsive to the rotor voltage of the wound 
rotor motor to vary the current ?owing through the resistors. 
Another separate control means is provided to manually ad 
just the maximum heat intensity of the heater elements at the 
maximum speed of the conveyor. 
The control of the drier heat intensity is accomplished 

through a control circuit that includes a potentiometer, a mag 
netic ampli?er and a pulse transformer. The drier circuit in 
cludes a separate source of current for the resistors and silicon 
controlled recti?ers to regulate the flow of current through 
the resistors and thus the heat intensity of the drier. The ?ring 
angle of the SCRs is, in turn, regulated by a heater control cir 
cuit. The magnetic ampli?er is normally full on to provide 
maximum current ?ow through the SCRs at maximum 
machine speed. The rotor feed-back voltage provides a nega 
tive control for the SCRs and as the feed-back voltage in 
creases, the current ?ow through the SCRs decreases and the 
heat intensity of the drier decreases with the speed of the con 
veyor. 
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2 
The method for controlling the heat intensity of the en 

velope machine drier includes propelling a conveyor in the 
drier with a wound rotor motor. A current flow control means 
is connected in a drier circuit with the heater resistors of the 
drier. A negative control is applied in the drier circuit in 
response to a signal generated by the wound rotor motor. The 
signal is arranged to increase and decrease the current flowing 
through the heater resistors as the speed of the conveyor in 
creases and decreases. The drier circuit includes solid state 
recti?ers to control the ?ow of current through the resistors in 
the drier circuit. The signal generated by the wound rotor mo 
tors is transmitted through a heat intensity control circuit that 
regulates the ?ow of current through the drier circuit to the 
heater resistors. 

Accordingly, the principal object of this invention is to vary 
the heat intensity of the drier in an envelope machine in ac 
cordance with the speed of the conveyor means that trans 
ports the envelope blanks through the drier. 
Another object of this invention is to provide a feedback 

system for an envelope machine drier that includes the 
machine speed as the input variable and the heat intensity as 
the output variable. 
These and other objects and advantages of this invention 

will be more completely disclosed and described in the follow 
ing speci?cation, the accompanying drawings and the ap 
pended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Referring to the drawings: 
FIG. 1 is a schematic drawing in elevation of an envelope 

machine illustrating the various components of the machine, a 
pair or wound rotor motors and the drier elements with the 
endless conveyor chains positioned thereabove. 

FIG. 2 is a diagram of a suitable circuit for controlling the 
heat intensity of the drier in accordance with the speed of the 
endless conveyor. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to the drawings, and particularly to FIG. 1, there 
is illustrated an envelope machine generally designated by the 
numeral 10 that has a front drive motor 12 and a rear drive 
motor 14. The envelope machine 10 has a plurality of separate 
sections connected to each other with conveyors to transport 
the envelope blanks therethrough. The envelope blanks are 
fed from a rotary feeder 16 in the feeder printer section 18 to 
a printing unit 20 and then transferred by means of a transfer 
cylinder 22 to a panel cutter section 24 where panels are cut in 
the envelope blanks and adhesive is applied around the win 
dow or panel portion of the blanks by a gummer mechanism 
26. 
The envelope blanks are then transferred to a collator sec 

tion 28 where the glassine patches are cut from a web of 
glassine 30 and applied to the envelope blanks while the 
blanks are on a collator roll 32. The blanks are then collated 
into overlapped relation and adhesive is applied to the ex 
posed seal flap portion of the blanks by the adhesive applica 
tor 34. The blanks are thereafter transferred from an endless 
belt conveyor 36 that conveys the envelopes past the adhesive 
applicator 34 to a second belt type conveyor 38 on the colla 
tor section 28. The conveyor mechanism 38 slightly separates 
the overlapped envelope blanks so that the seal flap portions 
with the wet adhesive thereon are slightly separated to prevent 
the blanks from adhering to each other. 
The envelope blanks are then conveyed to an endless chain 

type conveyor that has an endless upper reach 40 and a lower 
reach 42. The chains 40 and 42 are arranged to be in abutting 
relation with each other to form a conveyor reach 44 that con 
veys the envelope blanks from the conveyor mechanism 38 
across the panel cutter section 24 and the feeder printer sec 
tion 18 into heat exchange relation with drying elements 46 
positioned in the delivery section 48 of the envelope machine 
10. The delivery section can, for convenience be considered 
both the drier section and the delivery section since the adhe 
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sive on the seal flaps of the envelope blanks is dried by means 
of the drying elements 46 positioned beneath the delivery 
table 50. 
The envelopes are conveyed by the endless chains 42 and 

44 along the bottom of the folder section 52 to the aligner sec 
tion 54. The blanks are transferred from the endless chains 40 
and 42 to endless belts 56 that separate the blanks from their 
overlapped condition and convey the blanks to an aligner 
mechanism 58 where the blanks are transversely aligned. The 
aligned blanks are fed by the aligner chain to a bottom seal 
scorer 60 and a side scorer 62 where suitable scores are im 
pressed on the blanks, A plowshare folder 64 folds the side 
?aps and a gummer mechanism 66 applies adhesive thereto. A 
flap folder 68 folds the bottom flap and the seal flap in the 
folder section 52 and the envelopes are delivered to a delivery 
wheel 70 and thereafter transferred to the delivery table 50 
positioned above the drying elements 46. 
With the above described arrangement, the front drive 

motor 12 is arranged to drive the components in the feeder 
printer section 18, the panel cutter section 24 and the collator 
section 28. The rear drive motor 14 drives the components in 
the aligner section 54, the folder section 52 and the delivery 
section 48. Also, the endless chains 40 and 42 are driven by 
the rear drive motor 14 and are drivingly connected to the 
tape conveyor 38 so that the chains 40 and 42 and conveyor 
38 are driven by the rear motor 14. With this arrangement, as 
described and claimed in a copending application ?led under 
even date herewith, entitled “Drive Mechanism For An En 
velope Machine” and assigned to the assignee of the instant 
application, a pair of wound rotor motors 12 and 14 drive the 
various components of the envelope machine 10 in timed rela 
tion to feed the envelope blanks’ to the envelope machine 
components in desired timed relation so that the envelope 
blanks are properly spaced and positioned to have the panels 
or windows cut therein, the glassine patches applied thereto 
and the seal ?ap adhesive applied. 
The wiring for the various components from the motors and 

the control devices extends through an elongated wiring 
trough formed in the base portions of the various segments 
previously described. 

It should be noted that the wound rotor motors l2 and 14 
drive the various components of the envelope machine at a 
preselected speed. The wound rotor motors are controllable 
by a potentiometer, as later explained, to increase or decrease 
the speed of the various components of the envelope machine 
so that the speed of making the envelopes is either increased 
or decreased and the desired timed relation remains between 
the various components. 
The heat intensity of the quartz drying elements 46 is con 

trolled in accordance to the speed of the motors 12 and 14. A 
suitable circuit for controlling the heat intensity is illustrated 
in FIG. 2 where the lines 72, 74 and 76 are connected in the 
rotor circuit of the wound rotor motors 12 and 14. The voltage 
of the rotors varies with the speed of the envelope machine 10 
and is an indication of how fast the envelope machine is 
running, When the machine is not running and current is sup 
plied to the wound rotor motors, the rotor voltage is at a max 
imum. When the machine is running at maximum speed, the 
rotor voltage is at a minimum. 
The lines 72, 74 and 76 are connected to lines 78, 80 and 82 

of the heat intensity control circuit between diodes 84 and 86. 
The heat intensity control circuit has a separate source of DC 
current connected to lines 88 and 90 in which resistor 92 of 
potentiometer 94 and resistor 96 are connected in series. 
The wiper arm 98 of potentiometer 94 is connected through 

line 102 to lines 78, 80 and 82. A resistor 100 is positioned 
between the lines 78, 80 and 82 and potentiometer wiper arm 
98. The line 102 and another line 104 are connected to a 
speed control circuit for the wound rotor motors 12 and 14. 
The speed control circuit is described and claimed in a 
copending application, ?led under even date herewith entitled 
“Drive Mechanism For An Envelope Machine" assigned to 
the assignee of the herein described invention. With this ar 
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4 
rangement, the potentiometer 94 controls the speed of motors 
12 and 14 and the speed can be increased or decreased by 
movement of the wiper arm 98 along the potentiometer re 
sistor 92. A voltage in proportion to motor speed is fed back 
from the rotors through lines 78, 80 and 82 to the heater con 
trol circuit. 
A second potentiometer 106 has its resistor 108 connected 

at one end by lead 110 to line 88 and the other end connected 
by lead 112 to line 102 on the other side of resistor 100 op 
posite the wiper arm 98 of potentiometer 94. With this ar 
rangement the voltage across the resistor 108 of potentiome 
ter 106 is proportionatal to the rotor voltage and the voltage 
across resistor 108 will vary with the speed of the motors 12 
and 14. The wiper arm 114 of potentiometer 106 is connected 
through a resistor 116 to the input coil 118 of a switching 
reactor or magnetic ampli?er 120. The output coils 122 and 
124 of magnetic ampli?er 120 are connected at one end to 
line 148 of the drier circuit power supply and at the other end 
through line 126 with diodes 128 and 130 on opposite sides 
thereof to the input coil 132 of pulse transformer 134. The 
pulse transformer 134 has a pair of output coils 136 and 138. 
The drier 46 includes a plurality of resistors 140 connected 

in parallel across the lines 142 and 144. A separate alternating 
current power supply is provided for the resistors 140 in the 
drier 46 through lines 146 and 148. The line 142 is connected 
to line 148 and provides a current path to one side of the heat 
ing resistors 140. The other line 146 is connected to a pair of 
silicon controlled recti?ers generally designated by the nu 
meral 150 at terminal 152. The line 146 connects one of the 
pulse transformer output coils 138 in series with the diode 154 
and a gate 156. The gate 156 controls the firing angle of the 
silicon controlled recti?er 158. The other terminal 160 of the 
pair 150 is connected to line 144 and a line 162 is connected 
at one end to the terminal 160 and has an output coil 136 of 
the pulse transformer 134 connected in series with a diode 
164 and a gate 166. The gate 166 controls the ?ring angle of 
silicon controlled recti?er 168. A pair of heat sinks 170 and 
172 are connected to the respective silicon controlled 
recti?ers 158 and 168. With this arrangement the line 146 
provides a current path through the pair of silicon controlled 
recti?ers 150 to the line 144 connected to resistors 140. 
With the above described heater control circuit, the amount 

of current ?owing through the resistors 140 in drier 46 is con 
trolled by the silicon controlled rectifiers 158 and 168. The 
?ring angle of the silicon controlled rectifiers 158 and 168 is 
controlled by the gates 156 and 166 which receive pulses from 
the output coils 136 and 138 of pulse transformer 134. The 
input coil 132 of pulse transformer 134 is in turn connected to 
the output coils 120 and 124 of magnetic ampli?er 120 so that 
the pulses transmitted by the pulse transformer 134 are depen 
dent on the output of the magnetic ampli?er 120. 
The magnetic ampli?er 120 is connected to the heater cir 

cuit power supply through line 148 and is arranged to be in a 
full on condition so that without a negative control being ap 
plied to the magnetic ampli?er 120 the magnetic ampli?er 
provides a signal current for the pulse transformer 134. The 
pulse transformer in turn transmits pulse signals to the gates of 
the silicon controlled recti?ers to maintain the gates closed so 
that a maximum amount of current flows through the silicon 
controlled recti?ers to the resistors 140 in the drier 46 and 
provides maximum heat intensity. 
The potentiometer 106 has the wiper arm 114 connected to 

the input coil 118 of magnetic ampli?er 120. The relative 
position of the wiper arm 114 on the resistor 108 provides a 
preselected voltage across the coil 118 and thus a negative 
control to limit the amount of current ?owing through the sil 
icon controlled recti?ers into the resistors 140. This provides 
an independent control for the maximum heat intensity of the 
driers at maximum machine speed where the voltage across 
the rotors of the wound rotor motors 12 and 14 is at a 
minimum. 
When, by means of wiper arm 98 of potentiometer 94 the 

speed of motors 12 and 14 is reduced, the rotor voltage in 
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creases proportionately and the rotor voltage is fed back 
through lines 72, 74 and 76 to the heat intensity control circuit 
and combines with the voltage of the heat intensity control cir 
cuit to increase the voltage across the coil 118 of magnetic 
ampli?er 120. The increase in voltage across coil 118 in 
creases the negative control on the circuit and reduces the 
output signal from magnetic ampli?er 120 to the pulse trans 
former 134. The pulse transformer 134, in turn, changes the 
pulse signal transmitted by the output coils 136 and 138 and 
opens the gates 156 and 166 to reduce the amount of current 
flowing through the silicon controlled recti?ers 158 and 168 
to thereby reduce the heat in the drier 46. 
As the speed of the motors is further reduced, the rotor volt 

age increases and combines with the voltage in the heat inten 
sity control circuit to further increase the voltage across coil 
118 and increase the negative control on the magnetic ampli? 
er 120 to an extent that as the speed of both the motors and 
the machine approach a stopped condition, the control circuit 
fully opens the gates of the silicon controlled recti?ers and 
prevents current from ?owing therethrough to the resistors 
140. The resistors 140 without current ?owing therethrough 
are not, therefore, generating heat and the drier is in the off 
condition. It will be noted with the above described control 
system that regulation of the drier heat intensity is dependent 
on the speed of the wound rotor motors 12 and 14 and as the 
motors slow down, the rotor voltage increases to increase the 
negative control on the control circuit so that the control cir 
cuit reduces the current flow through the SCRs 158 and 168 
to the resistors 140. 

Although the above method and apparatus for controlling 
the heat intensity of the drier 46 was described in conjunction 
with an electrical control means, it should be understood that 
the heat intensity of the drier relative to the machine speed 
can be controlled by other devices, as for example, a tachome 
ter on one of the drive shafts could be employed to regulate 
the ?ring angles of the silicon controlled recti?ers and accom 
plish substantially the same increase or decrease in the heat in 
tensity of the drier relative to the speed of the envelope 
machine and particularly to the speed of the envelope blanks 
as they are conveyed through the drier. Although the heat in 
tensity was described in conjunction with motors 12 and 14, it 
should be understood that the speed of one motor, preferably 
a rear drive motor 14, could be employed to provide the speed 
control for the drier heat intensity and any suitable control 
device may be used in the circuit to control the ?ow of current 
through the drier circuit to the resistors in the heater ele 
ments. 

According to the provisions of the patent statutes, the prin 
ciple, preferred construction and mode of operation of the in 
vention have been explained, and what is considered to 
represent its best embodiment has been illustrated and 
described. However, it should be understood that, within the 
scope of the appended claims, the invention may be practiced 
otherwise than as speci?cally illustrated and described. 
We claim: 
1. Apparatus for controlling the heat intensity of a drier in 

an envelope machine comprising, 
a drier having heater elements including resistors arranged 

to dry the adhesive on envelope blanks while said en 
velope blanks are being conveyed in an envelope 
machine, 

conveyor means to convey said envelope blanks while said 
envelope blanks are subjected to heat from said heater 
elements, ’ 

drive means for said conveyor means, said drive means in 
cluding a wound rotor motor, and 

heat intensity control means associated with said heater ele 
ments for changing the heat intensity of said heater ele 

6 
ments, said heat intensity control means being responsive 
to a signal generated by said wound rotor motor. 

2. Apparatus for controlling the heat intensity of a drier in 
an envelope machine as set forth in claim 1 in which, . 

5 said heat intensity control means including solid state 
recti?ers for controlling the ?ow of current in a drier cir 
cuit to said resistors. 

3. Apparatus for controlling the heat intensity of a drier in 
an envelope machine as set forth in claim 1 which includes, 

a heat intensity control circuit arranged to transmit a signal 
to said heat intensity control means, said signal being 
responsive to the speed of said conveyor means. 

4. Apparatus for controlling the heat intensity of a drier in 
an envelope machine as set forth in claim 2 which includes, 

a heat intensity control circuit connected to the rotor of said 
wound rotor motor, the voltage of said control circuit 
operable to vary with the speed of said wound rotor 
motor and transmit a signal to said solid state rectifiers 
responsive to the speed of said conveyor means. 

5. Apparatus for controlling the heat intensity of a drier in 
an envelope machine as set forth in claim 4 in which, 

said heat intensity control circuit includes a magnetic ampli 
?er and a pulse transformer, said pulse transformer ar 
ranged to transmit pulses to the gates of said solid state 
recti?ers in response to the speed of said wound rotor 
motor. 

6. Apparatus for controlling the heat intensity of a drier in 
an envelope machine as set forth in claim 5 in which, 

said magnetic ampli?er includes an input coil connected in 
said heat intensity control circuit, the voltage across said 
input coil arranged to vary with the speed of said wound 
rotor motor through said rotor voltage feedback into said 
heat intensity circuit. 

7. Apparatus for controlling the heat intensity of a drier in 
an envelope machine as set forth in claim 6 in which, 

said heat intensity circuit includes a source of control cur 
rent and a potentiometer, 

said potentiometer operable to provide a ?xed voltage 
across said magnetic ampli?er input coil independent of 
the speed of said wound rotor motor to provide a signal to 
said solid state recti?ers dependent on the position of the 
wiper arm on the resistor of said potentiometer. 

8. A method for controlling the heat intensity of a drier in 
an envelope machine comprising, 

propelling a conveyor in a drier with a wound rotor motor, 
connecting a current flow control means in a drier circuit 

having the heater resistors of the drier, and 
applying a negative control to the drier circuit responsive to 

a signal generated by said wound rotor motor, said signal 
arranged to change the amount of current flowing 
through said heater resistors in response to a change in 
the speed of said conveyor. 

9. A method for controlling the heat intensity of a drier in 
an envelope machine as set forth in claim 8 which includes, 

connecting solid state recti?ers in series with said heater re 
sistors in said drier circuit, 

transmitting a signal through a heat intensity control circuit 
to said solid state recti?ers in response to the speed of 
said conveyor to thereby control the ?ow of current 
through said drier circuit in proportion to the speed of 
said conveyor. 

10. A method for controlling the heat intensity of a drier in 
an envelope machine as set forth in claim 9 which includes, 
combining the rotor voltage of said wound rotor motor with 
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