
1 

 

  

DISPENSING HEAD HAVING A NOZZLE HEATER DEVICE, SYSTEM AND METHOD 

 

Background of the Disclosure 

1. Technical Field 

 

[0001] This invention relates generally to heating a component during a pick and place 

cycle.  More particularly, the present invention relates to heating a nozzle on a dispensing head 

such that the heat from the nozzle may be transferred to a component being held by the nozzle, 

along with a system and method for heating a nozzle.  

 

2. Related Art 

[0001] Frequently, there is a need to use a heated nozzle in specific electronic assembly 

placement processes.  Often, the need occurs when the part to be placed is thin, or thermally 

instable, such that the part would curl up or move when heated in an oven (e.g. to cure adhesive 

or melt solder between the part and the substrate).   

[0002] Traditionally, pick and place systems having heated nozzles that achieve 

temperatures significantly above ambient temperatures include a built-in heating element 

supported with wires.  Nozzles are typically attached to spindles which provide both vertical (Z) 

and rotational (θ) motion.  Therefore, managing wires for heating elements restricts vertical 

motion and eliminates the possibility of full 360° rotation. 

[0003] In state of the art pick and place systems with heated nozzles, electrical power is 

brought to the nozzle tip by a cable that provides for limited up/down and rotational motion of 

the nozzle.  Alternatively, power may be brought to the nozzle tip by a cable in combination with 

a slip-ring unit to allow limited up/down and free rotation of the nozzle.  In these nozzles, 

electrical power is turned to controlled heat by use of a resistive heating element located in good 

conductive connection to the nozzle tip. 

[0004] Flexible cables and slip-ring contacts are expensive and cumbersome to 

package, especially in multi spindle configurations.  The connection of the cable to the nozzle 

has disadvantages.  A first disadvantage is that the cable, however flexible, puts varying forces 

on the nozzle depending on the angle of the nozzle and the length of the Z-stroke.  At the 

required accuracy levels for most electronic assembly, these forces lead to non-optimal 

placement.  Another disadvantage of the cable connection is that the machine controller needs to 
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stay within the limitations of Z and θ, which may influence calibration and optimization for 

maximum speed. 

[0005] Thus, an improved dispensing head having a heated nozzle, system and method 

of use thereof would be well received in the art.  

 

Brief Description of the Disclosure 

[0006] According to one aspect, a dispensing head comprises: a first spindle configured 

for movement in a vertical direction; a first nozzle operatively attached to the spindle; and a 

heater device removably attachable to the dispensing head, the heater device including: a heat 

source; and an opening configured to receive the first nozzle, wherein the heat source is 

configured to heat the first nozzle above an ambient temperature. 

[0007] According to another aspect, an assembly system comprises: a dispensing head 

including: a spindle configured for movement in a vertical direction; a nozzle operatively 

attached to the spindle; and a heater device mountable to the dispensing head, the heater device 

including: a heat source; and an opening configured to receive the spindle , wherein the heat 

source is configured to heat the spindle by at least one of convection, conduction, and radiance; 

and a positioning system configured to move the dispensing head; wherein the dispensing head is 

configured to at least partially assemble an unfinished product. 

[0008] According to another aspect, a method of heating a nozzle comprises: providing a 

dispensing head including: a first spindle configured for movement in a vertical direction; a first 

nozzle operatively attached to the spindle; attaching a heater device to the dispensing head, the 

heater device including: a heat source; an opening; and receiving the first spindle and the first 

nozzle by the opening; and heating the first spindle and the first nozzle with the heat source 

above an ambient temperature. 

 

Brief Description of the Drawings 

[0009] Some embodiments of this invention will be described in detail, with reference 

to the following figures, wherein like designations denote like members, wherein:  

[0010] Figure 1 depicts an exploded view of a heater device according to one 

embodiment; 

[0011] Figure 2 depicts a perspective view of the heater device of Figure 1 according to 

one embodiment; 
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[0012] Figure 3 depicts a perspective view of the heater device of Figures 1 – 2 

mounted to a dispensing head according to one embodiment;  

[0013] Figure 4 depicts a cross sectional view of the heater device of Figures 1 – 2 

mounted to the dispensing head of Figure 3 in accordance with one embodiment; 

[0014] Figure 5 depicts an exploded view of a heated nozzle in accordance with one 

embodiment;  

[0015] Figure 6 depicts a perspective view of the heated nozzle of Figure 5 in 

accordance with one embodiment; 

[0016] Figure 7 depicts a side cutaway view of a seven-spindle dispensing head in 

accordance with one embodiment; 

[0017] Figure 8 depicts a side cutaway view of a four-spindle dispensing head in 

accordance with one embodiment;  

[0018] Figure 9 depicts a  method of heating a nozzle according to one embodiment; 

[0019] Figure 10 depicts a perspective view of an alternate heater device according to 

one embodiment; and 

[0020] Figure 11 depicts a perspective view of the heater device of Figure 10 mounted 

to a dispensing head according to one embodiment. 

 

Detailed Description of the Invention 

[0021] A detailed description of the hereinafter described embodiments of the disclosed 

apparatus and method are presented herein by way of exemplification and not limitation with 

reference to the Figures. 

[0022] Referring to Figures 1 – 4, a heater device 10 is shown.  Figures 3 and 4 show 

the heater device 10 attached to a dispensing head 100.  The dispensing head 100 may be 

attached to an assembly machine 130 that includes a positioning system 140 that may be 

configured to move the dispensing head 100.  For example, the positioning system 140 may be a 

robot arm, a gantry robot, or the like.  The assembly machine 130 may be a surface mount 

machine, a pick and place machine, an automation machine, packaging machine for 

semiconductor devices or chips, or the like. 

[0023] The heater device 10 includes a bottom cover 12, a heater blocks 14a, 14b, 14c, 

heating elements 16a, 16b, 16c, 16d, 16e, 16f, a case 18, as well as a mount portion 20.  

Openings 22a, 22b, 22c are shown in the bottom cover 12.  Similarly, openings 24a, 24b, 24c are 
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shown in each of the heater blocks 14a, 14b, 14c, respectively.  Further, openings 26a, 26b, 26c 

are shown in the case 18.  In the embodiment shown, the openings 22a, 24a, 26a are configured 

to receive a first nozzle 28a and/or a first spindle 30a.  Likewise, the openings 22b, 24b, 26b are 

configured to receive a second nozzle 28b and/or a second spindle 30b.  The openings 22c, 24c, 

26c are configured to receive a third nozzle 28c and/or a third spindle 30c.  As shown, the 

nozzles 28a, 28b, 28c may be operatively attached to the spindles 30a, 30b, 30c, respectively.  

Further, the spindles 30a, 30b, 30c may be configured for movement in a vertical direction V 

relative to a main body 110 of the dispensing head 100.   

[0024] The heater device 10 may be removably attachable to the dispensing head 100.  

When the heater device 10 is attached to the dispensing head 100 and the nozzles 28a, 28b, 28c 

and/or spindles 30a, 30b, 30c are received by the openings 22a, 22b, 22c, the heating elements 

16a, 16b, 16c, 16d, 16e, 16f and the heater blocks 14a, 14b, 14c are configured to apply heat to 

each of the respective first nozzle 28a, the second nozzle 28b, and the third nozzle 28c.  This 

may raise the temperature of the first nozzle 28a, the second nozzle 28b, and the third nozzle 28c 

above an ambient temperature.  The embodiment shown is configured for three spindles and 

nozzle combinations.  However, more or less than three sets of components may be provided as 

necessary by widening or narrowing the width of the heater device 10.  

[0025] The bottom cover 12 of the heater device 10 may be made from an insulative 

material.  In one embodiment, Garolite may be used, for example, Garolite G7.  Other insulative 

materials are contemplated, such as Peek, or Celazole.  The bottom cover 12 is shown including 

a plurality of screw openings 30a, 30b, 30c, 30d, 30e, 30f, 30g, 30h to accommodate 

corresponding screws 32a, 32b, 32c, 32d, 32e, 32f, 32g, 32h.  The screws 32a, 32b, 32c, 32d, 

32e, 32f, 32g, 32h may be configured to attach the bottom cover 12 to the case 18.  Additional 

openings (not shown) are also contemplated to facilitate attachment of the heater blocks 14a, 

14b, 14c to the bottom cover 12 if additional structural support is determined to be necessary.  

The openings 22a, 22b, 22c shown in the bottom cover 12 may be cut or bored out of the bottom 

cover 12 during fashioning or fabrication of the bottom cover 12.  The openings 22a, 22b, 22c 

are shown as circles in the embodiment shown, having dimensions that correspond with the 

dimensions of the nozzles 28a, 28b, 28c and the spindles 30a, 30b, 30c.  Thus, the openings 22a, 

22b, 22c may be slightly larger but close in size to the nozzles 28a, 28b, 28c and the spindles 

30a, 30b, 30c to reduce airflow from within the heater device 10 to the outside, thereby saving 

energy.  Differently dimensioned openings are contemplated in other embodiments if differently 
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dimensioned nozzles and/or spindles are provided.  The openings 22a, 22b, 22c may even be 

dimensioned with different shapes, such as ovular, elliptical, square or the like. 

[0026] The case 18 of the heater device 10 may also be made from an insulative 

material, such as Garolite G7. The case 18 may be made from the same materials described 

hereinabove with respect to the bottom cover 12.  In some embodiments, it may be advantageous 

for the case 18 to be made of a different material than the cover 12.  For example, Peek, or 

Celazole are contemplated.  The case 18 may include an internal hollow chamber 35 configured 

to house the heater blocks 14a, 14b, 14c.   The openings 26a, 26b, 26c of the case 18 may be 

similarly dimensioned to the openings 22a, 22b, 22c of the bottom cover 12.  The openings 26a, 

26b, 26c of the case 18 may have the exact same dimensions as the openings 22a, 22b, 22c of the 

bottom cover 12.  The case 18 may be configured to retain the heat from the heater blocks 14a, 

14b, 14c to conserve thermal energy and maintain high temperatures efficiently within the 

hollow chamber 35. 

[0027] A bottom surface 34 of the case 18 may include openings (not shown) to receive 

the screws 32a, 32b, 32c, 32d, 32e, 32f, 32g, 32h to attach the bottom cover 12 to the case 18.  

Openings 36 may further be configured to receive screws 38.  The openings 36 may be threaded 

to receive an end of the screws 38 for attaching the heater blocks 14a, 14b, 14c to the case 18.  

The case 18 may further include openings 37 for screws 39 for attaching the mount portion 20 to 

the case 18. 

[0028] The case 18 may further include a chamfered edge 40.  When the heater device 

10 is attached to the dispensing head 100, the chamfered edge 40 may be proximate lines 120a, 

120b, 120c which are configured to provide compressed air and vacuum to the moving spindles 

30a, 30b, 30c.  The chamfered edge 40 may be configured to provide clearance so that the lines 

120a, 120b, 120c do not contact the heater device 10 and the case 18 when slack is increased in 

the lines 120a, 120b, 120c as a result of the dispensing head 100 moving.   

[0029] The mount portion 20 may be attached to the case 18.  The mount portion 20 

may be configured to allow or facilitate the heater device 10 to be attachable to and removable 

from the dispensing head 100.  The heater device 10 may be an adapter for adapting the 

dispensing head 100 to provide heat to nozzles.  The mount portion 20 may include a channel 42 

configured to receive a mount portion 150 of the dispensing head 100.  The channel 42 may be 

keyed dimensionally to receive the mount portion 150 of the dispensing head 100.  Fittings 44a, 

44b, 44c may be insertable into openings 46 of the mount portion 20 to secure the mount portion 
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20 to the dispensing head 100.   The mount portion 20 may further include clamps 48 and screws 

50 for facilitating attachment or attaching the mount portion 20 to the dispensing head 100.  The 

mount portion 20 may further include a fitting 51 for further facilitating attachment or attaching 

the mount portion 20 to the dispensing head 100.  While the mount portion 20 is shown as one 

embodiment for attaching the heater device 10 to the dispensing head 100, other means or 

mechanisms for mounting are contemplated.  Further, the mount portion 20 may have whatever 

appropriate dimension to accommodate the type of dispensing head desired to be equipped with 

the heater device 10.  In one embodiment, the mount portion 20 may not be necessary because it 

is contemplated that the heater device 10 may not be an attachable and removable component, 

but rather an integral component to a heat providing dispensing head. 

[0030] The heater blocks 14a, 14b, 14c are shown with openings 52 through which the 

screws 38 extend.  The heater blocks 14a, 14b, 14c may be made from a material with high heat 

conductive properties that acts as a heat sink.  For example, the heater blocks 14a, 14b, 14c may 

each be made of aluminum or aluminum alloys.  In other embodiments, the heater blocks 14a, 

14b, 14c may be made of copper, a composite material, or the like.  The heater blocks 14a, 14b, 

14c may include the openings 24a, 24b, 24c which may be similarly dimensioned to the openings 

22a, 22b, 22c and the openings 26a, 26b, 26c, described hereinabove.  The heater blocks 14a, 

14b, 14c may each include two channels or openings which are configured to receive the 

respective heating elements 16a, 16b, 16c, 16d, 16e, 16f.  The heating elements 16a, 16b, 16c, 

16d, 16e, 16f may each be elongated metallic elements.  The heating elements 16a, 16b, 16c, 

16d, 16e, 16f may be cartridges that are insertable into the channels or openings of the heater 

blocks 14a, 14b, 14c.  The heating elements 16a, 16b, 16c, 16d, 16e, 16f may each include a 

protruding end 54 that extend from the heater blocks 14a, 14b, 14c once inserted into the 

channels or openings.  The heating elements 16a, 16b, 16c, 16d, 16e, 16f may be configured to 

heat the heater blocks 14a, 14b, 14c.  The heating elements 16a, 16b, 16c, 16d, 16e, 16f may be 

attachable to an energy source such as a wire or cable for providing electrical energy.  The wires 

or cables may be insertable into an opening of the case 18.  In one embodiment, the back of the 

case 18 (not shown) may be open to allow for insertion of wires or cables to provide energy to 

the heating elements 16a, 16b, 16c, 16d, 16e, 16f.  The wires or cables may transfer electricity to 

the heating elements 16a, 16b, 16c, 16d, 16e, 16f from a source located in the dispensing head 10 

itself.  In other embodiments, the wires or cables may transfer electricity to the heating elements 

16a, 16b, 16c, 16d, 16e, 16f from a source located in the assembly machine 130.  In one 
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embodiment, the heating elements 16a, 16b, 16c, 16d, 16e, 16f may be resistance heating 

elements made of a high resistance material such as Nichrome. 

[0031] Other embodiments are contemplated which include a single elongated heater 

block that includes multiple openings.  Still further, more or less heating elements per nozzle 

opening are contemplated.  The heater blocks 14a, 14b, 14c may provide heat to the nozzles 28a, 

28b, 28c through radiation, convection, or conduction.  Thus, the heater blocks 14a, 14b, 14c 

may be configured to contact the nozzles 28a, 28b, 28c, respectively.  In other embodiments, 

space may be located between the heater blocks 14a, 14b, 14c and the nozzles 28a, 28b, 28c.  

The heater blocks 14a, 14b, 14c may be configured to provide a uniform temperature profile over 

or across each of the nozzles 28a, 28b, 28c.  This uniform temperature profile may be provided 

by the heater blocks 14a, 14b, 14c, or whatever form of heat sink is provided in the heating 

device 10.  The heating device 10 may provide this uniform temperature with embodiments 

having any number of spindles, openings, nozzles, heater blocks and heating elements.  Further, 

the heater blocks 14a, 14b, 14c may have enough heat capacity to quickly reheat the nozzles 28a, 

28b, 28c after they have been used to pick, place, and/or otherwise dispense an electronic 

component.  This capacity may be provided by the mass, size, thickness, material properties, and 

the like of the heater blocks 14a, b14b, 14c.  This heat capacity may be ensured in all 

embodiments of the heating device 10 having any number of spindles, openings, nozzles, heater 

blocks and heating elements.  

[0032] The spindles 30a, 30b, 30c may be adapted for full 360° rotation while the 

heating elements 16a, 16b, 16c, 16d, 16e, 16f and/or the heater blocks 14a, 14b, 14c heat the 

nozzles 28a, 28b, 28c.  In another embodiment, the dispensing head 10 itself may be adapted for 

full 360° rotation while the heating elements 16a, 16b, 16c, 16d, 16e, 16f and/or the heater 

blocks 14a, 14b, 14c heat the nozzles 28a, 28b, 28c.  In the embodiment shown, no nozzles or 

spindles are attached to cables or wires to accomplish the heating.  Thus, full 360° rotation of the 

spindles 30a, 30b, 30c can occur without twisting any wires.  Similarly, if the wires or cables 

attaching to the heating elements 16a, 16b, 16c, 16d, 16e, 16f come from the dispensing head 

100, the dispensing head itself can rotate fully 360° without twisting wires as well.  Furthermore, 

the heater device 10 may be configured to remain stationary and not move relative to the main 

body 110 of the dispensing head when the spindles 30a, 30b, 30c are moving during picking and 

placing and/or dispensing processes. 
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[0033] Figure 3 shows the heater device 10 mounted onto the dispensing head 100.  

While the dispensing head 100 may include seven spindles, the heater device 10 only includes 

three of the openings for receiving spindles.  Thus, when the heater device 10 is attached to the 

seven spindle dispensing head 100, four of the spindles may be disabled, while the active 

spindles 30a, 30b, 30c may remain enabled and operational.   

[0034] Another embodiment of a heater device 500 is shown in Figures 10 – 11.  The 

heater device 500 includes seven openings 522a, 522b, 522c, 522d, 522e, 522f, 522g.  While the 

internal components such as the heat source (heater blocks and/or heating elements) are not 

shown, additional heat sources are contemplated, similar to the heater device 10, which provide a 

uniform heat profile to the seven openings 522a, 522b, 522c, 522d, 522e, 522f, 522g.  The heater 

device 500 is attachable to the seven spindle dispensing head 510 so that each seven spindles 

530a, 530b, 530c, 530d, 530e, 530f, 530g remain enabled and operational.  Thus, the heater 

device 500 may be configured to heat all seven nozzles during pick and place and/or dispensing 

projects that require full functionality of each nozzle. 

[0035]  Referring to Figures 5 and 6, the nozzle 28a is shown.  The nozzle 28a is 

shown including a latch pin 60, a top cap 62, a nozzle body 64, and a bottom cap 66.  A spring 

pin 68 is shown for holding the bottom cap 66 together with the nozzle body 64.  The spring pin 

68 is insertable into an opening 72 of the nozzle body 64 and an opening 80 of the latch pin 60, 

thereby holding the nozzle 28a together.  The spring pin 68 may be biased outwardly and 

received into a corresponding cavity, aperture, or hole (not shown) in the bottom cap 66.  Other 

assembly methods are contemplated. 

[0036] The nozzle body 64 includes a top circumferential lip or protrusion 70 and a 

nozzle tip 74.  The top circumferential lip 70 may be configured to integrate with a bottom 

portion of the top cap 62 to connect the nozzle body 64 to the top cap 62. The bottom cap 66 

includes an opening 76 through which the nozzle tip 74 extends when the nozzle 28a is in a 

constructed state (shown in Figure 6).  The top cap 62 further includes guide lips 78a, 78b which 

retain the latch pin therein.  The guide lips 78a, 78b are semi circumferential with two gaps on 

opposing sides.   

[0037] The top cap 62 may be made of an insulative material.  For example, the top cap 

may be made from an Ultem ™ resin.  Likewise, the bottom cap 66 may also be made from an 

insulative material such as Ultem ™ resin.  Other insulative materials are contemplated for the 

top cap 62 and the bottom cap 66 such as Peek, or Celazole.  The nozzle body 64, including the 
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nozzle tip 74, may be made of a thermally conductive material, such as aluminum.  Other 

thermally conductive materials are contemplated, such as copper.   

[0038] The nozzle 28a may be the same as the other nozzles 28b, 28c.  Further, the 

nozzles 28a, 28b, 28c may be removable nozzles that are applicable to the dispensing head 100 

and the spindles 30a, 30b, 30c when heat is needed during placement.  Thus, a user may remove 

standard nozzles from a dispensing head and replace them with the thermally advantageous 

nozzles 28a, 28b, 28c.  The nozzles 28a, 28b, 28c that interface with the heater device 10 may be 

made of the same material as the heater blocks 14a, 14b, 14c and may be in good heat 

conductive contact with the heater blocks 14a, 14b, 14c, in one embodiment.  The respective 

mass of the nozzles 28a, 28b, 28c, along with the heater blocks 14a, 14b, 14c may be 

dimensioned such that the draw of energy through the nozzle tip 74 and an electronic component 

(not shown) during the placement dwell cycle on the substrate may lead to an acceptable 

temperature drop at the nozzle tip 74. While not placing electronic components, the nozzles 28a, 

28b, 28c may be pulled to the heat sink of the heating source (i.e. the heater blocks 14a, 14b, 14c 

and/or the heating elements 16a, 16b, 16c, 16d, 16e, 16f, 16g, 16h) and may be brought to the 

required temperature before the pick-up of the next electronic component. 

[0039] Referring now to Figure 7, another embodiment of a seven spindle dispensing 

head 200 is shown.  The dispensing head 200 includes a first nozzle 210a, a second nozzle 210b, 

a third nozzle 210c, a fourth nozzle 210d, a fifth nozzle 210e, a sixth nozzle 210f, and a seventh 

nozzle 210g.  Similarly, the dispensing head 200 includes a first spindle 212a for moving the 

first nozzle 210a, a second spindle 212b for moving the second nozzle 210b, a third spindle 212c 

for moving the third nozzle 210c, a fourth spindle 212d for moving the fourth nozzle 210d, a 

fifth spindle 212e for moving the fifth nozzle 210e, a sixth spindle 212f for moving the sixth 

nozzle 210f, and a seventh spindle 212g for moving the seventh nozzle 210g.  The spindles 212a, 

212b, 212c, 212d, 212e, 212f, 212g may be configured to move respective nozzles 210a, 210b, 

210c, 210d, 210e, 210f, 210g in a Z-stroke defined by the amount the movement capable in the 

vertical direction as well as around the z-axis in a rotary motion. 

[0040] The nozzles 210a, 210b, 210c, 210d, 210e, 210f, 210g may be made of a 

thermally conductive material such as zirconium or copper.  The nozzles 210a, 210b, 210c, 210d, 

210e, 210f, 210g may be attached or connected to respective main bodies 216a, 216b, 216c, 

216d, 216e, 216f, 216g.  These main bodies 216a, 216b, 216c, 216d, 216e, 216f, 216g may also 

be thermally conductive bodies made of, for example, copper.  
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[0041] The dispensing head 200 includes an outer housing 218 surrounding the 

spindles 212a, 212b, 212c, 212d, 212e, 212f, 212g and/or the nozzles 210a, 210b, 210c, 210d, 

210e, 210f, 210g.  The outer housing 218 may be made of an insulative material.  In other 

embodiments, an insulation layer may be inside or outside of the outer housing 218 to retain the 

heat within the outer housing 218.  The dispensing head 200 may further include a heat sink 

plate 220 located at a top surface within the outer housing 218.  The outer housing 218 and the 

heat sink plate 220 may include openings 224a, 224b, 224c, 224d, 224e, 224f, 224g located at 

the top of the outer housing 218 to receive and/or accommodate the spindles 212a, 212b, 212c, 

212d, 212e, 212f, 212g.  The spindles 212a, 212b, 212c, 212d, 212e, 212f, 212g may each 

include an attached insulative portion 222 that are configured to cover the openings 224a, 224b, 

224c, 224d, 224e, 224f, 224g when the spindles 212a, 212b, 212c, 212d, 212e, 212f, 212g are in 

the downwardly extended position.  Openings 214a, 214b, 214c, 214d, 214e, 214f, 214g may be 

located in a bottom of the outer housing 218 in order to receive and or accommodate the nozzles 

210a, 210b, 210c, 210d, 210e, 210f, 210g.  Lower spindle portions 228a, 228b, 228c, 228d, 

228e, 228f, 228g may extend from within the outer housing 218 through the openings 214a, 

214b, 214c, 214d, 214e, 214f, 214g, respectively.  The lower spindle portions 228a, 228b, 228c, 

228d, 228e, 228f, 228g may conduct heat from within the outer housing 218 to the nozzles 210a, 

210b, 210c, 210d, 210e, 210f, 210g, respectively.  

[0042] The outer housing 218, including the main bodies 216a, 216b, 216c, 216d, 216e, 

216f, 216g and the nozzles 210a, 210b, 210c, 210d, 210e, 210f, 210g may be a removable and 

attachable adapter that may be attached or connected to the spindles 212a, 212b, 212c, 212d, 

212e, 212f, 212g of the dispensing head 200 after other nozzles (not shown) have been removed 

therefrom.  The outer housing 218 may be configured to heat an internal chamber 260 within the 

outer housing 218 through the heat sink plate 220.  An energy source (not shown) such as a 

cable, wire or the like may be connected to the heat sink plate 220 to energize and heat the heat 

sink plate 220.  The heat sink plate 220 may have enough heat capacity to quickly reheat the 

nozzles 210a, 210b, 210c, 210d, 210e, 210f, 210g after it has been used to heat an electronic 

component (not shown) during picking, placement and/or dispensing.  The heat sink plate 220 

may be in contact with a plurality of heated bodies 226a, 226b, 226c, 226d, 226e, 226f, 226g, 

226h that run parallel and divide each of the main bodies 216a , 216b, 216c, 216d, 216e, 216f, 

216g.  The bodies 226a, 226b, 226c, 226d, 226e, 226f, 226g, 226h may be separate components 

that surround the respective the cylindrical main bodies 216a , 216b, 216c, 216d, 216e, 216f, 
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216g.  Alternatively the bodies 226a, 226b, 226c, 226d, 226e, 226f, 226g, 226h may actually be 

a single structural component having a plurality of cylindrical openings each configured to 

receive one of the cylindrical main bodies 216a, 216b, 216c, 216d, 216e, 216f, 216g.  Whatever 

the embodiment, the heat sink plate 220 may be located above the bodies 226a, 226b, 226c, 

226d, 226e, 226f, 226g, 226h and may provide heat to the bodies 226a, 226b, 226c, 226d, 226e, 

226f, 226g, 226h which in turn heat the cylindrical main bodies 216a , 216b, 216c, 216d, 216e, 

216f, 216g and the nozzles 210a, 210b, 210c, 210d, 210e, 210f, 210g.  A space may be located 

between the cylindrical main bodies 210a, 210b, 210c, 210d, 210e, 210f, 210g and the heated 

bodies 226a, 226b, 226c, 226d, 226e, 226f, 226g, 226h to allow for relative movement between 

the two components.  In this embodiment, there may be no contact between the heat sink plate 

220 and the spindles 212a, 212b, 212c, 212d, 212e, 212f, 212g and/or the nozzles 210a, 210b, 

210c, 210d, 210e, 210f, 210g.  Instead, the outer housing 218 may act as an oven in order to 

continuously keep the rotating and/or up and down moving spindles 212a, 212b, 212c, 212d, 

212e, 212f, 212g and/or nozzles 210a, 210b, 210c, 210d, 210e, 210f, 210g at the required 

temperature.  This oven configuration may also maintain a uniform temperature profile over the 

plurality of nozzles 210a, 210b, 210c, 210d, 210e, 210f, 210g.  This configuration may provide 

heat from the heat sink plate 220 by convection and radiation without contact between the heat 

sink plate 220 and the nozzles 210a, 210b, 210c, 210d, 210e, 210f, 210g. 

[0043] Similar to the embodiment shown above, there may be no movement of the 

outer housing 218 and the heat sink plate 220 relative to the main body of the dispensing head 

200 when the spindles 212a, 212b, 212c, 212d, 212e, 212f, 212g move relative to the dispensing 

head 200.  Further, the heat sink plate 220 may be configured to provide for precise temperature 

control of the nozzles 210a, 210b, 210c, 210d, 210e, 210f, 210g to prevent overheating of the 

nozzles 210a, 210b, 210c, 210d, 210e, 210f, 210g.  It should be understood that the principles 

described herein with respect to the dispensing head 200 may be applied in various forms with 

various different numbers of components, dimensions, and shapes of components in the 

dispensing head, nozzles, spindles and the like. 

[0044] Figure 8 shows another embodiment of a four spindle dispensing head 300.  The 

four spindle dispensing head 300 may include a first spindle 312a for moving a first nozzle 310a 

having a first nozzle tip 314a, a second spindle 312b for moving a second nozzle 310b having a 

second nozzle tip 314b, a third spindle 312c for moving a third nozzle 310c having a third nozzle 

tip 314c, and a fourth spindle 312d for moving a fourth nozzle 310d having a fourth nozzle tip 
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314d.  The dispensing head 300 may include an adapter 322 that may include a first opening 

324a for receiving the first spindle 312a, a second opening 324b for receiving the second spindle 

312b, a third opening 324c for receiving the third spindle 312c, and a fourth opening 324d for 

receiving the fourth spindle 312d.  The adapter 322 may include an insulative layer 320 and a 

heat sink plate 318 each having the openings 324a, 324b, 324c, 324d to receive the spindles 

312a, 312b, 312c, 312d.  The heat sink plate 318 may be attached to an energy source (not 

shown) and may be configured to remain stationary relative a main body (not shown) of the 

dispensing head 300 when the spindles 312a, 312b, 312c, 312d move relative to the main body 

of the dispensing head 300.  The heat sink plate 318 may be located at the bottom of the adapter 

322 to assure a uniform temperature profile over the different nozzles 310a, 310b, 310c, 310d.  

The heat sink plate 318 may include enough heat capacity to quickly reheat each of the nozzles 

310a, 310b, 310c, 310d after the nozzles 310a, 310b, 310c, 310d have been used to heat an 

electronic component during placement.  A back portion 316a, 316b, 316c, 316d of each 

respective nozzle 310a, 310b, 310c, 310d may be configured to contact the heat sink plate 318 

when the spindles 312a, 312b, 312c, 312d are in an upward position.  In other embodiments, no 

contact may occur.   

[0045] The back portions 316a, 316b, 316c, 316d may each be nozzle adapters and may 

be made of a high thermally conductive material that may also have high specific heat capacity, 

such as copper.  The nozzle 310a, 310b, 310c, 310d including the tips 314a, 314b, 314c, 314d 

may be made of a different material such as zirconium.  In other embodiments, the nozzle 310a, 

310b, 310c, 310d including the tips 314a, 314b, 314c, 314d may be made of copper.  The mass 

of the nozzles 310a, 310b, 310c, 310d plus the adapter 322 may be dimensioned such that the 

draw of energy through the nozzle tips 314a, 314b, 314c, 314d and the electronic component 

(not shown) during a placement dwell cycle on a substrate leads to an acceptable temperature 

drop at the nozzle tips 314a, 314b, 314c, 314d.  While not placing electronic components, the 

back portions 316a, 316b, 316c, 316d may be pulled to the heat sink plate 318 of the heating 

source and brought to the required temperature before the pick-up of the next electronic 

component.  It should be understood that the principles described herein with respect to the 

dispensing head 300 may be applied in various forms with various different numbers of 

components, dimensions, and shapes of components in the dispensing head, nozzles, spindles 

and the like. 
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[0046] Referring to Figure 9, a method of heating a nozzle is contemplated.  The 

method includes a first step 400 of providing a dispensing head, such as the dispensing head 100, 

200, 300, the dispensing head including one or more spindles, such as the spindles 30a, 30b, 30c, 

212a, 212b, 212c, 212d, 212e, 212f, 212g, 312a, 312b, 312c, 312d, the spindles configured for 

movement in a vertical direction, such as the direction Z as well as movement around the vertical 

direction in a rotary motion.  The dispensing head may include a first nozzle, such as one of the 

nozzles 28a, 28b, 28c, 210a, 210b, 210c, 210d, 210e, 210f, 210g, 310a, 310b, 310c, 310d, 

attached to the spindle.   

[0047] The method may include a second step 410 of attaching a heater device, such as 

the heater device 10, 201, 301, to the dispensing head, the heater device including a heat source, 

such as the heating elements 16a, 16b, 16c, 16d, 16e, 16f, the heater blocks 14a, 14b, 14c, and 

the heat sink plates 220, 318.  The heater device further includes an opening, such as an opening 

22a, 22b, 22c, 224a, 224b, 224c, 224d, 224e, 224f, 224g, 324a, 324b, 324c, 324d.   

[0048] The method may include a third step 420 of receiving the first nozzle by the 

opening of the heater device.  The method may include a fourth step 430 of receiving a second 

nozzle by a second opening of the heater device.  The method may include a fifth step 440 of 

heating the first nozzle and the second nozzle with the heat source of the heater device above an 

ambient temperature.  The heating of the fifth step 440 may be applied through one or all of 

convection 450, radiance 451, and/or conduction 452.   

[0049] The method may include a sixth step 460 of fully rotating the dispensing head 

360° while the heat source heats the nozzle(s).  The method may include a seventh step 470 of 

providing, by the heat source, a uniform temperature profile over each of the nozzle(s).  The 

method may include an eighth step 480 of moving the spindle(s) relative to a body, such as the 

body 110, of the dispensing head.  The method may include a ninth step 490 of maintaining the 

heater device in a stationary position relative to the main body of the dispensing head during the 

moving of the spindle(s). 

[0050] Additionally, the method may include moving the nozzle(s) proximate the heat 

source, and heating the nozzle(s) with the heat source when the nozzle(s) are not carrying an 

electronic component.  The method may further include contacting the nozzle(s) with the heat 

source during the heating.  The method may further include preventing or avoiding contact 

between the nozzle(s) and the heat source during heating. 
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[0051] Elements of the embodiments have been introduced with either the articles “a” 

or “an.”  The articles are intended to mean that there are one or more of the elements.  The terms 

“including” and “having” and their derivatives are intended to be inclusive such that there may 

be additional elements other than the elements listed.  The conjunction “or” when used with a list 

of at least two terms is intended to mean any term or combination of terms.  The terms “first” 

and “second” are used to distinguish elements and are not used to denote a particular order. 

[0052] While the invention has been described in detail in connection with only a 

limited number of embodiments, it should be readily understood that the invention is not limited 

to such disclosed embodiments.  Rather, the invention can be modified to incorporate any 

number of variations, alterations, substitutions or equivalent arrangements not heretofore 

described, but which are commensurate with the spirit and scope of the invention.  Additionally, 

while various embodiments of the invention have been described, it is to be understood that 

aspects of the invention may include only some of the described embodiments.  Accordingly, the 

invention is not to be seen as limited by the foregoing description, but is only limited by the 

scope of the appended claims. 
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Claims: 

 

1. A dispensing head comprising: 

 a first spindle configured for movement in a vertical direction; 

 a first nozzle operatively attached to the spindle; and 

 a heater device removably attachable to the dispensing head, the heater device including: 

  a heat source; and 

 an opening configured to receive the first nozzle, wherein the heat source is 

configured to heat the first nozzle above an ambient temperature, 

wherein the heater device remains stationary relative to a main body of the 

dispensing head during picking and placing by the first spindle. 

 

2. The dispensing head of claim 1, wherein the dispensing head includes a heater assembly 

surrounding the first nozzle configured to transfer heat to the first nozzle through at least one of 

convection, conduction, and radiance. 

 

3. The dispensing head of claim 1, wherein the first spindle is adapted for full 360° rotation 

while the heat source heats the first nozzle. 

 

4. The dispensing head of claim 1, further comprising a second spindle configured for 

movement in a vertical direction and a second nozzle operatively attached to the second spindle, 

wherein the heater device includes a second opening configured to receive the second nozzle, 

wherein the heat source is configured to heat the second nozzle by at least one of convection and 

radiance. 

 

5. The dispensing head of claim 4, wherein the heat source is configured to provide a 

uniform temperature profile over the first nozzle and the second nozzle.  

 

6. The dispensing head of claim 1, wherein the heat source includes a heating element and a 

heat sink. 
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7. The dispensing head of claim 1, wherein the heater device includes an insulated housing 

including a heated chamber. 

 

8. The dispensing head of claim 1, wherein the first nozzle is configured to move proximate 

the heat source and become heated when the first nozzle is not picking or placing an electronic 

component. 

 

9. The dispensing head of claim 1, wherein the first nozzle is configured to contact the heat 

source during heating. 

 

10. An assembly system comprising: 

a dispensing head including: 

a spindle configured for movement in a vertical direction; 

  a nozzle operatively attached to the spindle; and 

  a heater device mountable to the dispensing head, the heater device including: 

   a heat source; and 

an opening configured to receive the spindle , wherein the heat source is 

configured to heat the spindle by at least one of convection, conduction, and 

radiance; and 

 a positioning system configured to move the dispensing head; 

wherein the dispensing head is configured to at least partially assemble an unfinished 

product, wherein the heater device remains stationary relative to a main body of the dispensing 

head during picking and placing by the first spindle. 

 

11. A method of heating a nozzle comprising: 

 providing a dispensing head including: 

  a first spindle configured for movement in a vertical direction; 

  a first nozzle operatively attached to the spindle; 

 attaching a heater device to the dispensing head, the heater device including: 

  a heat source; 

 an opening; and 

receiving the first spindle and the first nozzle by the opening;  
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heating the first spindle and the first nozzle with the heat source above an ambient 

temperature; 

moving the first spindle relative to a main body of the dispensing head; and  

maintaining the heater device in a stationary position relative to the main body of the 

dispensing head during the moving of the first spindle. 

 

12. The method of claim 11, wherein in the heater device further includes a heater assembly 

surrounding the first spindle and the first nozzle, the method further comprising transferring heat 

to the first spindle and the first nozzle through at least one of convection, conduction, and 

radiance. 

 

13. The method of claim 11, further comprising fully rotating the first spindle 360° while the 

heat source heats the first spindle and the first nozzle. 

 

14. The method of claim 11, wherein the dispensing head further includes a second spindle 

configured for movement in a vertical direction and a second nozzle operatively attached to the 

second spindle, wherein the heater device includes a second opening, the method further 

comprising: 

 receiving the second spindle and the second nozzle in the second opening; and 

 heating the second spindle and the second nozzle with the heat source above the ambient 

temperature. 

 

15. The method of claim 14, further comprising providing, by the heat source, a uniform 

temperature profile over the first nozzle and the second nozzle.  

 

16. The method of claim 11, wherein the heating occurs in an insulated housing that creates a 

heated chamber within the heater device. 

 

17. The method claim 11, further comprising moving the first nozzle proximate the heat 

source; and heating the first nozzle with the heat source when the first nozzle is not carrying an 

electronic component.  
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18. The method of claim 11, further comprising contacting the first nozzle with the heat 

source during heating. 

  

 


