
WO 2013/086309 
	

PCT/US2012/068429 

CLAIMS 

What is claimed is: 

1. A method for operating a three-dimensional printer coupled to a d• a network, the 

method comprising: 

receiving a print job from a requester over the data network . the three- 

dimensional printer, the three-dimensional printer including a pl 	ality of sensors that 

provide status information for a plurality of aspects of the thre' -dimensional printer; and 

evaluating an availability of the three-dimensional 	'nter for the print job based 

upon a signal from at least one of the plurality of sensor'. 

2. The method of claim 1 wherein evaluating 	e availability includes evaluating the 

availability for the print job based upon an ide 	ty of a user associated with the print job. 

3. The method of claim 1 wherein evaluating the availability includes assessing the 

availability according to a receiving st. e for the three-dimensional printer. 

4. The method of claim 3 w,  erein the receiving state is selected from a group 

consisting of open, closed, or . uthenticated. 

5. The method of c .im 1 further comprising: 

when the thre -dimensional printer is available, adding the print job to a queue for 

the three-dimensi • al printer and initiating fabrication of an object according to the 

queue; and 

whe • the three-dimensional printer is not available, electronically notifying the 

requester 	at the print job has been rejected. 

6. The method of claim 1 further comprising providing information about a queue 

•r the three-dimensional printer to the requester. 
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7. The method of claim 6 wherein evaluating the availability of the three-

dimensional printer includes accepting the print job only if a supply of build mater  

available for the three-dimensional printer exceeds an amount of build material - quired 

for the print job and one or more additional jobs ahead of the print job in the ,,ueue. 

8. The method of claim 1 wherein evaluating the availability of the three- 

dimensional printer includes transmitting an image of the three-dim; nsional printer to the 

requester, and receiving a manual confirmation to proceed with t , e print job from the 

requester. 

9. The method of claim 1 wherein evaluating the a ailability of the three-

dimensional printer includes determining a percents - completion of a current print job at 

the three-dimensional printer. 

10. The method of claim 1 wherein eva 	sting the availability of the three-

dimensional printer includes estimating 7 wait time until the three-dimensional printer 

will be available and transmitting the 	ait time to the requester. 

11. The method of claim 1 	herein evaluating the availability of the three-

dimensional printer include determining whether the three-dimensional printer is 

immediately available. 

12. The metho 	of claim 1 wherein the plurality of sensors includes a video camera 

directed toward 	working volume of the three-dimensional printer. 

13. T e method of claim 1 wherein the plurality of sensors includes an optical sensor 

,

l, 

that de cts obstructions within a working volume of the three-dimensional printer. 

The method of claim 1 wherein the plurality of sensors includes a sensor that 
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detects a quantity of build material available. 

15. The method of claim 1 wherein the plurality of sensors includes a sensor that 

detects a presence of build material in a material supply feed. 

16. The method of claim 1 further comprising identifying one or more a ernative 

three-dimensional printers coupled to the data network as resources avai lble for the print 

job when the three-dimensional printer is not available. 

17. The method of claim 1 further comprising, when the thr e-dimensional printer is 

not available, identifying an alternative three-dimensional p nter coupled to the data 

network and redirecting the requester to the alternative t ree-dimensional printer. 

18. The method of claim 17 wherein redirectin t includes automatically redirecting the 

print job without user intervention. 

19. The method of claim 17 wherein r- directing includes transmitting a suggestion to 

the requester to use the alternative thr- --dimensional printer. 

20. The method of claim 1 w erein the print job includes a plurality of objects, the 

method further comprising i• . ntifying a plurality of printers in proximity to the three-

dimensional printer and a • cating the plurality of objects for concurrent fabrication 

among the plurality of rinters. 

21. The met 	d of claim 1 further comprising transmitting status information from 

one or more 	the plurality of sensors to the requester during an execution of the print 

job. 

22. The method of claim 21 further comprising notifying the requester of a successful 

cpmpletion of the print job. 
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23. The method of claim 21 further comprising notifying the requester if the print job 

fails to complete. 

24. The method of claim 21 wherein the status information includes at least o 

photograph, and wherein transmitting the status information includes submitti I • the at 

least one photograph to a social networking platform. 

25. The method of claim 24 wherein the social networking platfo , 	includes one or 

more of Flickr, Twitter, Linkedln, Google+, and Facebook. 

26. The method of claim 1 further comprising securing 	e print job using a digital 

rights management technique the restricts execution of tjae print job to one or more 

predetermined three-dimensional printers, wherein e 	luating the availability of the 

three-dimensional printer includes determining w )ther the three-dimensional printer is 

one of the one or more predetermined three-di 	ensional printers. 

27. A three-dimensional printer comp 'sing: 

a network interface configure to receive a print job from a requester over a data 

network; 

a plurality of sensors "It provide status information for a plurality of aspects of 

the three-dimensional printer; and 

a processor confi ured to evaluate an availability of the three-dimensional printer 

for the print job base 	upon a signal from at least one of the plurality of sensors. 

28. A com 	ter program product embodied in a non-transitory computer readable 

medium tha , when executing on one or more computing devices, performs the steps of: 

receivin 	a print job from a requester over a data network at a three-dimensional printer, 

the t 	ee-dimensional printer including a plurality of sensors that provide status 

in 	rmation for a plurality of aspects of the three-dimensional printer; and 
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evaluating an availability of the three-dimensional printer for the print job based upon a 

signal from at least one of the plurality of sensors. 

29. A device comprising: 

a print server coupled through a data network to a plurality of three-• imensional 

printers, the print server configured to receive status information from o - or more 

sensors for each one of the plurality of three-dimensional printers and 	e print server 

configured to manage a print queue for each one of the plurality of 	ree-dimensional 

printers; 

a database coupled in a communicating relationship 	th the print server and 

configured to store print queue data and status informatio . for each one of the plurality of 

three-dimensional printers; and 

a web server configured to provide a user in •rface over the data network to a 

remote user, the user interface adapted to presen 	he status information and the print 

queue data for one or more of the plurality of , ree-dimensional printers to the user and 

the user interface adapted to receive a prin 	ob from the remote user for one of the 

plurality of three-dimensional printers. 

30. The device of claim 29 fu 	er comprising a processor configured to store a 

plurality of print jobs submitte. to the web server in a log and to provide an analysis of 

print activity based on the 1• I 

31. The device of , aim 29 wherein the print queue is managed according to one or 

more criteria from 	e remote user for the print job. 

32. The • •vice of claim 29 wherein the one or more sensors include at least one video 

camera, t - user interface adapted to present a video feed from the at least one video 

earner 	o the remote user through the user interface. 

3 . 	The device of claim 29 wherein the one or more sensors include one or more of a 
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heat sensor, a volume flow rate sensor, a sound sensor, a light sensor, and a weight 

sensor. 

34. The device of claim 29 wherein the print queue includes one or more print;obs 

for one of the plurality of three-dimensional printers and the print queue is stor,i in the 

database. 

35. The device of claim 29 wherein the print queue includes one o' more print jobs 

for one of the plurality of three-dimensional printers and the print . eue is stored locally 

at the one of the plurality of three-dimensional printers. 

36. The device of claim 29 wherein the print queue i , udes a plurality of print jobs 

for one of the plurality of three-dimensional printers a ►  d the print queue is allocated 

between the database and a local memory of the on' of the plurality of three-dimensional 

printers. 

37. The device of claim 29 wherein th,  print server stores a predetermined alternative 

three-dimensional printer to execute thr print job from the remote user in the event of a 

failure by the one of the plurality of hree-dimensional printers. 

38. The device of claim 2• wherein the print server maintains exclusive control over 

at least one of the plurality of three-dimensional printers. 

39. The device e ' claim 29 wherein the print server submits the print job to a first 

available one of 	e plurality of three-dimensional printers. 

40. Th: device of claim 29 wherein the user interface is adapted to receive a manual 

selectio ' of one of the plurality of three-dimensional printers from the remote user to 

execite the print job. 
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41. The device of claim 29 wherein the user interface is adapted to receive a batch 

print job from the remote user, the batch print job including a plurality of related print 

jobs. 

42. The device of claim 41 wherein the user interface is further adapted to -ceive a 

specification of permissible allocations of the plurality of related print jobs -. 	ong the 

plurality of three-dimensional printers. 

43. The device of claim 29 wherein the user interface is adapte‘. to display a current 

tool path of one of the plurality of three-dimensional printers t .t executes the print job. 

44. The device of claim 29 wherein the user interface s adapted to display a three- 

dimensional model depicting a current state of compl 	ion of an object fabricated 

according to the print job. 

45. The device of claim 29 wherein the s tus information presented in the user 

interface includes an image of a working olume of one of the three-dimensional printers 

that is executing the print job. 

46. The device of claim 29 w erein the status information presented in the user 

interface includes a video im. • e of a working volume of one of the three-dimensional 

printers that is executing t F e print job. 

47. A system co ►  prising: 

a plurali 	of three-dimensional printers, each one of the plurality of three- 

dimensional p ' nters including a network interface; 

a s- 	er configured to manage execution of a plurality of print jobs by the 

plurali 	of three-dimensional printers; and 

a data network that couples the server and the plurality of three-dimensional 

p nters in a communicating relationship. 
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48. The system of claim 47, the server further comprising a web-based user inter 	ce 

configured for a user to submit a new print job to the server and to monitor progr 	s of 

the new print job. 

49. The system of claim 48 wherein the web-based user interface pe 	its video 

monitoring of each one of the plurality of three-dimensional printers. 

50. The system of claim 48 further comprising a database o 	hree-dimensional 

models, wherein the server provides a search engine for loca ng a particular three-

dimensional model in the database of three-dimensional ,odels. 

51. The system of claim 50 wherein the search - gine is a text-based search engine. 

52. The system of claim 50 wherein the s- :rch engine is an image-based search 

engine. 

53. A system comprising: 

a web server configured to provide a user interface over a data network, the user 

interface adapted to receive us,  preferences from a user including a subscription to a 

plurality of sources of a plu r  lity of three-dimensional models, a prioritization of content 

from the plurality of sou 	es, and an identification of one or more fabrication resources 

coupled to the data n- 	ork and suitable for fabricating objects from the plurality of 

three-dimensional 	odels; 

a databa:e to store the user preferences, and to receive and store the plurality of 

three-dimen onal models as they are issued by the plurality of sources; 

a , ocessor configured select a selected one of the plurality of three-dimensional 

model for fabrication based upon the prioritization; and 

a print server configured to communicate with the one or more fabrication 

r' sources through the data network, to determine an availability of the one or more 

50 



WO 2013/086309 
	

PCT/US2012/068429 

fabrication resources, and to transmit the selected one of the plurality of three-

dimensional models to one of the one or more fabrication resources. 

54. The system of claim 53 wherein the one or more fabrication resource include a 

private fabrication resource, and wherein the user provides, as a user prefe ence prior to 

use of the private fabrication resource, credentials for accessing the pri, ate fabrication 

resource. 

55. The system of claim 53 wherein the one or more fabrication resources include a 

commercial fabrication resource, and wherein the user provides, as a user preference 

prior to use of the commercial fabrication resource, an a 	horization to pay for use of the 

commercial fabrication resource. 

56. The system of claim 53 wherein prioriti 	ng content includes prioritizing the 

content according to source. 

57. The system of claim 53 where'. ►  each one of the plurality of sources has a type, 

and wherein prioritizing content inc 	des prioritizing the content according to the type. 

58. The system of claim 5 	wherein each one of the three-dimensional models has a 

type, and wherein prioritiz 	g the content includes prioritizing the content according to 

the type. 

59. The syste ►  of claim 53 wherein the processor is further configured to select two 

or more of the t urality of three-dimensional models for concurrent fabrication by two or 

more of the 	urality of fabrication resources based upon the prioritization when a 

priority o ' the two or more of the plurality of three-dimensional models exceeds a 

predet' rmined threshold. 

I 	The system of claim 53 wherein the processor is further configured to adjust the 
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prioritization based upon a history of fabrication when a number of objects fabricated 

from one of the plurality of sources exceeds a predetermined threshold. 

61. The system of claim 53 wherein one of the plurality of sources includes a 	•urce 

of paid content. 

62. The system of claim 53 wherein one of the plurality of sources i • udes a source 

of promotional content. 

63. The system of claim 53 wherein one of the plurality of •urces includes a source 

of product support content. 

64. The system of claim 63 wherein the source of roduct support content provides at 

least one of replacement parts and upgrade parts. 

65. The system of claim 53 wherein one ,, the plurality of sources includes a source 

of contest prizes. 

66. The system of claim 53 wh- ein the processor is further configured to identify one 

or more additional sources of co , tent based upon a similarity to one of the plurality of 

sources of content. 

67. The system of 	aim 53 wherein the processor is further configured to identify one 

or more additional sources of content based upon a social graph of the user. 

68. A dev e comprising: 

a t 	ee-dimensional printer; 

network interface; and 

a processor configured to subscribe to a plurality of sources of content selected by 

a d ser for fabrication by the three-dimensional printer through the network interface, to 
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receive one or more three-dimensional models from the plurality of sources, and to sele 

one of the one or more three-dimensional models for fabrication by the three-dimens •na] 

printer according to a user preference for prioritization. 

69. The device of claim 68 further comprising a memory configured to 	ore a queue 

of one or more additional ones of the one or more three-dimensional mo • els not selected 

for immediate fabrication. 

70. The device of claim 69 wherein the processor is further onfigured to evaluate a 

new three-dimensional model based upon the user preferenc t for prioritization and to 

place the new three-dimensional model at a correspondin: position in the queue. 

71. The device of claim 68 wherein the process t is configured to retrieve content 

from at least one of the plurality of sources by p ,Ividing authorization credentials for the 

user. 

72. The device of claim 68 wherei 	he processor is configured to retrieve content 

from at least one of the plurality of •urces by authorizing a payment from the user to a 

content provider. 

73. The device of clai 	68 wherein the processor is configured to search a second 

plurality of sources of c t tent according to one or more search criteria provided by the 

user. 

74. The de 	ce of claim 73 wherein the one or more search criteria include 

demograph' information for the user. 

75. The device of claim 73 wherein the one or more search criteria include contextual 

in i rmation for the user. 
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76. A method for operating a three-dimensional printer comprising: 

coupling the three-dimensional printer to a data network; 

locating one or more sources of content for fabrication by the three-dimensio .1  

printer on the data network according to one or more user-provided criteria; 

subscribing to new content from the one or more sources of content; 

receiving at least one three-dimensional model from one of the one • more 

sources of content; and 

fabricating an object from the at least one three-dimensional 	• del. 

77. The method of claim 76 further comprising: 

receiving a plurality of three-dimensional models; 

prioritizing fabrication of the plurality of three-di • ensional models into an order 

of fabrication; and 

fabricating the plurality of three-dimension. models in the order. 

78. A computer program product embodi* d in a non-transitory computer-readable 

medium that, when executing on a three-• mensional printer, performs the steps of: 

coupling the three-dimensional irinter to a data network; 

locating one or more sources of content for fabrication by the three-dimensional 

printer on the data network acco i ing to one or more user-provided criteria; 

subscribing to new co , tent from the one or more sources of content; 

receiving at least o , e three-dimensional model from one of the one or more 

sources of content; and 

fabricating a,  object from the at least one three-dimensional model. 

79. The c • 	puter program product of claim 78 further comprising code that performs 

the steps o . 

-ceiving a plurality of three-dimensional models; 

prioritizing fabrication of the plurality of three-dimensional models into an order 

o fabrication; and 
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fabricating the plurality of three-dimensional models in the order. 

80. A device comprising: 

a three-dimensional printer including a build volume; 

a network interface coupled to a data network; 

a video camera positioned to capture video of the build volu re from a point of 

view; and 

a processor configured to receive a three-dimensional • odel through the network 

interface, and to control operation of the three-dimensional • inter to fabricate the three- 

dimensional model as an object within the build volume 	the three-dimensional printer, 

the processor further configured to provide a user inte r ace to a remote user accessing the 

device through the network interface, and to presen , in the user interface an image of the 

build volume from the camera and a two-dimens oval projection of the three-dimensional 

model from the point of view of the video ca • era. 

81. The device of claim 80 wherein 	e two-dimensional projection is obtained from a 

three-dimensional scanner coupled to he processor. 

82. The device of claim 80 	herein the two-dimensional projection is simulated 

based upon operation of the 	ree-dimensional printer. 

83. The device of c .im 82 wherein the processor is configured to monitor operation 

of the three-dimensinal printer based upon a comparison of the two-dimensional 

projection with t - image of the build volume. 

84. The Device of claim 80 wherein the two-dimensional projection is dynamically 

updated • correspond to a state of physical completion of the object. 

85. The device of claim 80 wherein the two-dimensional projection is a video image 

om the video camera. 
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86. The device of claim 80 wherein the user interface provides at least one contro 	or 

manual operation of the three-dimensional printer by the remote user. 

87. The device of claim 80 wherein the processor is configured to provid; credential- 

based access to the user interface. 

88. The device of claim 80 wherein the user interface provides 	atus information for 

the three-dimensional printer. 

89. The device of claim 80 wherein the user interface p ovides status information for 

a build process executing on the three-dimensional prin -r. 

90. The device of claim 80 wherein the user i a erface displays a two-dimensional tool 

path for the three-dimensional printer, the two 	imensional tool path corresponding to a 

current layer of the object during a fabricat in of the object by the three-dimensional 

printer. 

91. The device of claim 80 wh' ein the user interface supports remote access for 

technical support during local o aeration of the three-dimensional printer. 

92. The device of cla' • 	80 wherein the processor is configured to fabricate a test 

object, capture an ima,  e of the test object, and compare the image to the test object to 

validate operation 	the three-dimensional printer. 

93. The d; ice of claim 80 wherein the user interface includes at least one control to 

capture a a ame of data from the video camera as a video image and to transmit the video 

image 5 a remote location through the data network. 

9' . 	The device of claim 93 wherein the remote location is a social networking site. 
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95. The device of claim 93 wherein the device is configured to transmit the video 

image in an electronic mail communication. 

96. The device of claim 80 wherein the user interface includes at least 4ne control to 

capture a stop-motion animation of a fabrication of the object using the 	ideo camera. 

97. The device of claim 80 wherein the processor is configur- I to couple the three-

dimensional printer in a communicating relationship with a re►  ote print server through 

the data network. 

98. A method comprising: 

providing a three-dimensional printer incl 	ing a build volume, a network 

interface coupled to a data network, and a vide. camera positioned to capture video of the 

build volume from a point of view; 

receiving a three-dimensional mo, el through the network interface; 

fabricating the three-dimensio •1 model as an object within the build volume of 

the three-dimensional printer; and 

providing a user interface to a remote user accessing the device through the 

network interface, wherein th user interface presents an image of the build volume from 

the camera and a two-dim- sional projection of the three-dimensional model from the 

point of view of the vide o camera. 

99. The meth. I of claim 98 further comprising transmitting status information over 

the data netwo , upon completion of the object. 

100. T e method of claim 99 wherein the status information includes data presented 

throu, 	the user interface. 

01. 	The method of claim 99 wherein the status information includes a digital image 

57 



WO 2013/086309 
	

PCT/US2012/068429 

from the video camera. 

102. The method of claim 101 wherein the digital image is transmitted with an 

electronic mail communication confirming completion of the object. 

103. A system comprising: 

a three-dimensional printer including a build volume; 

a video camera directed toward the build volume and configu ed to provide a 

video feed of the build volume; 

a processor coupled to the three-dimensional printer, t , processor configured to 

provide a web server that serves a web page displaying the 	ideo feed; and 

a network interface configured to couple the three -dimensional printer and the 

processor in a communicating relationship with a dat. network. 

104. The system of claim 103 wherein the th-- e-dimensional printer is a fused 

deposition modeling printer. 

105. The system of claim 103 where n the three-dimensional printer is a 

stereolithography printer. 

106. The system of claim 	13 wherein the web server is configured to host a remote 

user of the three-dimensi • al printer through the network interface. 

107. The system e.f claim 103 wherein the web server displays status information from 

one or more sen •rs of the three-dimensional printer. 

108. The system of claim 107 wherein the one or more sensors include a temperature 

sensor $ositioned to sense a temperature of a surface of a build platform of the three-

dim: sional printer. 
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109. The system of claim 103 wherein the web server is configured to provide queue 

information for the three-dimensional printer. 

110. The system of claim 103 wherein a queue for the three-dimensional pri 	er is 

stored locally at the three-dimensional printer. 

111. The system of claim 103 wherein a queue for the three-dimens •nal printer is 

stored at a remote database. 

112. The system of claim 103 further comprising a second 'ideo camera directed 

toward other hardware associated with the printer, and to p ovide a second video feed 

display in the web page. 

for 

113. The system of claim 103 wherein the ne 	•rk interface includes hardware for 

short range data communications. 

114. The system of claim 113 wherei 	the network interface include a wired or 

wireless Ethernet interface. 

115. The system of claim 10 wherein the network interface includes a cellular 

network interface. 

116. The system of , aim 103 wherein the processor is configured to autonomously 

connect to a data n: work to retrieve printable content. 

117. The s, stem of claim 103 wherein the processor is configured to respond to a 

remote re s est for status of the three-dimensional printer. 

118 	The system of claim 103 wherein the processor is configured to respond to a 

r; 	ote request for availability of the three-dimensional printer. 
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119. The system of claim 103 wherein the processor is configured to provide 

authenticated access to a remote user. 

120. The system of claim 103 wherein the processor is configured to provi c e open 

access to a remote user. 

121. The system of claim 103 further comprising a three-dimensi• al scanner directed 

toward the build volume and configured to extract three-dimensi• al information from 

the build volume. 

122. The system of claim 121 wherein the processor : further configured to obtain 

status information for the working volume and displ. 	the status information on the web 

page. 

123. A three-dimensional printer includi 	a build volume, the three-dimensional 

printer comprising: 

a three-dimensional scanner c • figured to capture three-dimensional information 

from the build volume; 

a machine vision syste 	configured to capture and analyze image content from 

the three-dimensional scann- , thereby providing a status of a print job executing on the 

three-dimensional printer• 

a network inter . ce configured to couple the three-dimensional printer in a 

communicating rel 	onship with a data network; and 

a web se 'er configured to transmit the status of the print job for display at a 

remote client 	ough the network interface. 

124. ' e system of claim 123 wherein the three-dimensional printer is a fused 

depo:ition modeling printer. 
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125. The system of claim 123 wherein the three-dimensional printer is a 

stereolithography printer. 

126. The system of claim 123 wherein the web server is configured to host a r- 	ote 

user of the three-dimensional printer through the network interface. 

127. The system of claim 123 wherein the web server displays status 	formation from 

one or more sensors of the three-dimensional printer. 

128. The system of claim 123 wherein the three-dimension• scanner obtains three-

dimensional data using stereoscopic imaging. 

129. The system of claim 123 wherein the three-di,  ensional scanner obtains three-

dimensional data using shape from motion. 

130. The system of claim 123 wherein the three-dimensional scanner obtains three- 

dimensional data using structured light t 	hniques. 

131. The system of claim 123 w , erein the machine vision system provides automatic 

inspection of an object within t I - build volume. 

132. The system of cla. 	123 wherein the machine vision system provides a robotic 

guidance function for 	e three-dimensional printer. 

133. The syst: 	of claim 123 wherein the machine vision system provide a pass/fail 

evaluation of 4 fabricated object within the build volume. 

134. he system of claim 123 wherein the machine vision system provides error 

det 	tion for an object within the build volume. 
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135. The system of claim 134 wherein the machine vision system creates an audible 

alert when an error is detected. 

136. The system of claim 134 wherein the machine vision system creates a v ual alert 

when an error is detected. 

137. The system of claim 123 wherein the machine vision system tr. cks actual 

progress of a print job against a predicted progress of the print job. 

138. The system of claim 123 wherein the machine vision : stem compares an actual 

three-dimensional result in the build volume with an expe• ed three-dimensional result 

based upon a source model. 

139. The system of claim 138 wherein the ma 	me vision system is configured to 

abort a fabrication process of the three-dimen onal printer upon detection of an 

unrecoverable error in the fabrication proc- s. 

140. The system of claim 138 whe, - in the machine vision system is configured to 

detect a misalignment of layers. 

141. The system of claim 38 wherein the machine vision system is configured to 

detect an unexpected sur $ ce hole. 

142. The system o f claim 123 further comprising a processor configured to respond to 

a remote reques for status from the machine vision system. 

143. A : stem comprising: 

print server coupled through a data network to a plurality of three-dimensional 

pri -is, the print server configured to receive status information from each one of the 

1 	rality of three-dimensional printers and to manage a print queue for each one of the 
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plurality of three-dimensional printers; 

a database coupled in a communicating relationship with the print server and 

configured to store print queue data and status information for each one of the plur. ity of 

three-dimensional printers; 

a web server configured to provide a virtual workspace for a user, the virtual 

workspace including a web-based design interface that permits a user to 	eate and 

modify a model, and further configured to receive a user command to r.bricate the model 

on one or more of the plurality of three-dimensional printers. 

144. The system of claim 143 wherein the virtual workspa• - includes a search tool for 

searching one or more databases of printable objects. 

145. The system of claim 143 wherein the virtual # orkspace includes a queue 

management tool for managing one or more pen. ng  prints. 

146. The system of claim 143 wherein t • virtual workspace includes a status tool for 

receiving a user specification of one or . ore preferences for receiving status updates. 

147. The system of claim 146 	erein the one or more preferences include notification 

by electronic mail. 

148. The system of cl. • 	146 wherein the one or more preferences include notification 

by instant text messa: • . 

149. The syst m of claim 143 wherein the virtual workspace includes a tool for 

managing o 	or more subscriptions to content. 

150. he system of claim 143 wherein the web server automatically selects one of the 

plu 	lity of three-dimensional printers to fabricate the model according to the user 

mmand. 
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151. The system of claim 150 wherein the web server automatically selects one o the 

plurality of three-dimensional printers according to one or more user criteria for 

prioritization of resources. 

152. The system of claim 143 wherein the web server receives a man .1 user selection 

of one of the plurality of three-dimensional printers to fabricate the 	e del. 

153. The system of claim 143 wherein the plurality of three-• mensional printers 

include a fused deposition modeling printer. 

154. The system of claim 143 wherein the plurality ,,f three-dimensional printers 

include a stereolithography printer. 

155. The system of claim 143 wherein the 	eb server displays status information from 

one or more sensors of the plurality of thr- --dimensional printer. 

156. The system of claim 155 wh- em the one or more sensors include a temperature 

sensor. 

157. The system of clai 	43 wherein the web server is configured to provide queue 

information for each of t , e plurality of the three-dimensional printers. 

158. The syste 	.f claim 157 wherein a queue for one of the plurality of the three-

dimensional pn ►  ers is stored locally at the one of the plurality of three-dimensional 

printer. 

159. he system of claim 157 wherein a queue for one of the three-dimensional 

pri 	-rs is stored in the database. 
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160. The system of claim 143 wherein the web server is configured to display a video 

feed from at least one of the plurality of three-dimensional printers. 

161. The system of claim 143 further comprising a second database coupled 1,  a 

communicating relationship with the print server, the database storing printas e content 

for the plurality of three-dimensional printers. 

162. The system of claim 161 wherein the web server includes a - arch tool for the 

printable content. 

163. A system comprising: 

a print server coupled through a data network to 1 plurality of three-dimensional 

printers, the print server configured to receive status ' formation from each one of the 

plurality of three-dimensional printers and to ma . ge a print queue for each one of the 

plurality of three-dimensional printers; and 

a database coupled in a communica 	g relationship with the print server and 

configured to store print queue data, stat s information, and a printer location for each 

one of the plurality of three-dimensio , al printers; 

wherein the print server is •onfigured to determine a location of a mobile system 

transmitting a print request to t • - print server, and to select one of the plurality of three-

dimensional printers for exe,  ting the print request based upon a proximity of the printer 

location to the location o 	he mobile system. 

164. The system 4f claim 163 wherein the mobile system includes at least one of a 

laptop computer .nd a tablet. 

165. T , system of claim 163 wherein the mobile system includes at least one of a 

cellula 	shone and a smart phone. 

1:6. 	The system of claim 163 wherein the mobile system includes location awareness 

65 



WO 2013/086309 
	

PCT/US2012/068429 

technology. 

167. The system of claim 166 wherein the mobile system includes a Global P • itioning 

System. 

168. The system of claim 166 wherein the location awareness techno 	gy includes 

cellular network triangulation. 

169. The system of claim 163 wherein the print server is co I igured to initiate a print 

job based upon the print request at one of the plurality oft • e-dimensional printers 

closest to the printer location. 

170. The system of claim 163 wherein the plura ty of three-dimensional printers 

include at least one fused deposition modeling 	stem. 

171. The system of claim 163 wherein • e plurality of three-dimensional printers 

include at least one stereolithography 	stem. 

172. A system comprising: 

a three-dimensional p nter including a network interface, the three-dimensional 

printer configured to recei e a request to execute a print job from a user through the 

network interface; and 

a processor t F .t controls the three-dimensional printer, the processor configured 

to conditionally a .thorize execution of the print job based upon a location of the user. 

173. The .ystem of claim 172 wherein the processor is local to the three-dimensional 

printer. 

17' . 	The system of claim 172 wherein the processor is on a print server remote from 

e three-dimensional printer. 
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175. The system of claim 172 wherein the location of the user is based upon a mobile 

system operated by the user. 

176. The system of claim 175 wherein the mobile system includes at lea 	one of a 

cellular phone and a smart phone. 

177. The system of claim 175 wherein the mobile system inclu a • s at least one of a 

laptop computer and a tablet. 

178. The system of claim 175 wherein the mobile syst- 	includes location awareness 

technology. 

179. The system of claim 178 wherein the mobile device includes a Global Positioning 

System. 

180. The system of claim 172 wherep the processor conditionally authorizes execution 

of the print job only when the user is 	ear a predetermined location. 

181. The system of claim 18'. wherein the predetermined location includes a geofenced 

area. 

182. The system of laim 172 wherein the processor conditionally authorizes execution 

of the print job onl, after a user has visited a predetermined location. 

183. A sys em comprising: 

a t ree-dimensional printer including a build volume; 

video camera directed toward the build volume; and 

a user interface for the three-dimensional printer, the user interface including a 

f st control to capture data from the video camera including a stop-motion animation of a 
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fabrication of an object on the three-dimensional printer, and the user interface includinl 

a second control to share the data with a social network platform. 

184. The system of claim 183 wherein the user interface is deployed as a w- • page 

served by the three-dimensional printer. 

185. The system of claim 183 wherein the user interface is deploye. as a web page 

served by a remote print server. 

186. The system of claim 185 wherein the user interface i ►  eludes a group of controls 

for operation of the three-dimensional printer by a remot- 	ser. 

187. The system of claim 183 wherein the user i 	erface includes a second control for a 

frame rate of the stop-motion animation. 

188. The system of claim 183 wherein t ►  e user interface includes a second control for a 

duration of the stop-motion animation. 

189. The system of claim 183 	erein the three-dimensional printer is a fused 

deposition modeling printer. 

190. The system of cl. m 183 wherein the three-dimensional printer is a 

stereolithography pri 	er. 

191. The syst' m of claim 183 wherein the user interface includes a search tool for 

searching on,  or more databases of printable objects. 

192. he system of claim 183 wherein the user interface includes a queue management 

too 	or managing one or more pending prints. 
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193. The system of claim 183 wherein the user interface includes a status tool for 

receiving a user specification of one or more preferences for receiving status updates 

194. The system of claim 193 wherein the one or more preferences include 	•tification 

by electronic mail. 

195. The system of claim 193 wherein the one or more preferences 	dude notification 

by instant text message. 

196. The system of claim 183 wherein the user interface i 	ludes a tool for managing 

one or more subscriptions to content. 

197. The system of claim 183 wherein the user i 	erface includes a web page that 

displays status information from one or more se 	ors of the three-dimensional printer. 

198. The system of claim 197 wherein t • - one or more sensors include a temperature 

sensor. 

199. The system of claim 183 	erein the user interface includes a web page that 

displays a queue for the three-• mensional printer. 

200. The system of cl. m 183 wherein the user interface includes a web page 

configured to display . video feed from the video camera. 

201. The syst,m of claim 183 wherein the user interface includes a second tool to 

capture a ph• ograph from the video camera and to forward the photograph to the social 

networki • platform. 

202 	The system of claim 183 wherein the social networking platform includes at least 

e of Flickr, Twitter, Lin_kedln, Google+, and Facebook. 
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203. A system comprising: 

a print server coupled through a data network to a plurality of three-d' 	ensional 

printers, the print server configured to receive status information from eac • one of the 

plurality of three-dimensional printers and to manage a print queue for = ach one of the 

plurality of three-dimensional printers, the print server coupled in a • •mmunicating 

relationship with one or more content sources of three-dimension 	objects suitable for 

fabrication with one of the plurality of three-dimensional print,  s; and 

a processor configured to execute a user interface fo the print server, the user 

interface including a first display area showing available abrication resources including 

the plurality of three-dimensional printers and a seco 4 display area showing one or more 

objects available from the one or more content sou 	es, wherein the user interface 

includes a tool for requesting a fabrication of on,  of the one or more objects by dragging 

one of the one or more objects from the seco i display area to the first display area. 

204. The system of claim 203 wherei,  the user interface includes a video feed from at 

least one of the plurality of three-di 	-nsional printers. 

205. The system of claim 20 , wherein the user interface displays a status for at least 

one of the plurality of three-5imensional printers. 

206. The system of • aim 205 wherein the status includes an availability of the at least 

one of the plurality 5f three-dimensional printers. 

207. The system of claim 206 wherein the availability includes an estimated wait time 

until the at east one of the plurality of three-dimensional printers is available. 

208. The system of claim 205 wherein the status includes a percentage completion of a 

cu,  ent print job on the one of the plurality of three-dimensional printers. 
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209. The system of claim 203 wherein at least one of the plurality of three-dimensiona 

printers is a fused deposition modeling printer. 

210. The system of claim 203 wherein at least one of the plurality of three-di ►  ensional 

printers is a stereolithography printer. 

211. The system of claim 203 wherein the print queue for at least o 	of the plurality 

of three-dimensional printers is stored on the at least one of the plu 	lity of three-

dimensional printers. 

212. The system of claim 203 wherein the print queue f 	at least one of the plurality 

of three-dimensional printers is stored on the print serv' . 

213. A system comprising: 

a print server coupled through a data nr twork to a plurality of three-dimensional 

printers, the print server configured to rece 	e status information from each one of the 

plurality of three-dimensional printers a,  d to manage a print queue for each one of the 

plurality of three-dimensional printer:, the print server coupled in a communicating 

relationship with one or more con -nt sources of three-dimensional objects suitable for 

fabrication with one of the plu 	lity of three-dimensional printers; and 

a processor configur d to execute a user interface for the print server, the user 

interface including a firs display area showing the print queue for one of the plurality of 

three-dimensional pri ►  ers and a second display area showing one or more objects 

available from the ,ine or more content sources, wherein the user interface includes a tool 

for requesting a abrication of one of the one or more objects at the one of the plurality of 

three-dimen onal printers by dragging one of the one or more objects from the second 

display ar •a to the first display area. 

214 	The system of claim 213 wherein the user interface includes a video feed from at 

•ast one of the plurality of three-dimensional printers. 
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215. The system of claim 213 wherein the user interface displays a status for at le .:t 

one of the plurality of three-dimensional printers. 

216. The system of claim 215 wherein the status includes an availability • the at least 

one of the plurality of three-dimensional printers. 

217. The system of claim 216 wherein the availability includes . 	estimated wait time 

until the at least one of the plurality of three-dimensional printe 	is available. 

218. The system of claim 215 wherein the status include s a percentage completion of a 

current print job on the one of the plurality of three-di , ensional printers. 

219. The system of claim 213 wherein at least one of the plurality of three-dimensional 

printers is a fused deposition modeling printe . 

220. The system of claim 213 where]. , at least one of the plurality of three-dimensional 

printers is a stereolithography printe 

221. The system of claim 214 wherein the print queue for at least one of the plurality 

of three-dimensional printer: is stored on the at least one of the plurality of three-

dimensional printers. 

222. The syste 	e f claim 213 wherein the print queue for at least one of the plurality 

of three-dimens onal printers is stored on the print server. 
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CLAIMS 

1. A device comprising: 

a print server coupled through a data network to a plurality of three-dimensional printers, 

the print server configured to receive status information from one or more sensors for each one 

of the plurality of three-dimensional printers and the print server configured to manage a print 

queue for each one of the plurality of three-dimensional printers; 

a database coupled in a communicating relationship with the print server and configured 

to store print queue data and status information for each one of the plurality of three-dimensional 

printers; and 

a web server configured to provide a user interface over the data network to a remote 

user, the user interface adapted to present the status information and the print queue data for one 

or more of the plurality of three-dimensional printers to the user and the user interface adapted to 

receive a print job from the remote user for one of the plurality of three-dimensional printers. 

2. The device of claim 1 further comprising a processor configured to store a plurality of 

print jobs submitted to the web server in a log and to provide an analysis of print activity based 

on the log. 

3. The device of claim 1 wherein the print queue is managed according to one or more 

criteria from the remote user for the print job. 

4. The device of claim 1 wherein the one or more sensors include at least one video camera, 

the user interface adapted to present a video feed from the at least one video camera to the 

remote user through the user interface. 

5. The device of claim 1 wherein the one or more sensors include one or more of a heat 

sensor, a volume flow rate sensor, a sound sensor, a light sensor, and a weight sensor. 

6. The device of claim 1 wherein the print queue includes one or more print jobs for one of 

the plurality of three-dimensional printers and the print queue is stored in the database. 
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7. The device of claim 1 wherein the print queue includes one or more print jobs for one of 

the plurality of three-dimensional printers and the print queue is stored locally at the one of the 

plurality of three-dimensional printers. 

8. The device of claim 1 wherein the print queue includes a plurality of print jobs for one of 

the plurality of three-dimensional printers and the print queue is allocated between the database 

and a local memory of the one of the plurality of three-dimensional printers. 

9. The device of claim 1 wherein the print server stores a predetermined alternative three-

dimensional printer to execute the print job from the remote user in the event of a failure by the 

one of the plurality of three-dimensional printers. 

10. The device of claim 1 wherein the print server maintains exclusive control over at least 

one of the plurality of three-dimensional printers. 

11. The device of claim 1 wherein the print server submits the print job to a first available 

one of the plurality of three-dimensional printers. 

12. The device of claim 1 wherein the user interface is adapted to receive a manual selection 

of one of the plurality of three-dimensional printers from the remote user to execute the print job. 

13. The device of claim 1 wherein the user interface is adapted to receive a batch print job 

from the remote user, the batch print job including a plurality of related print jobs. 

14. The device of claim 13 wherein the user interface is further adapted to receive a 

specification of permissible allocations of the plurality of related print jobs among the plurality 

of three-dimensional printers. 

15. The device of claim 1 wherein the user interface is adapted to display a current tool path 

of one of the plurality of three-dimensional printers that executes the print job. 
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16. The device of claim 1 wherein the user interface is adapted to display a three-dimensional 

model depicting a current state of completion of an object fabricated according to the print job. 

17. The device of claim 1 wherein the status information presented in the user interface 

includes an image of a working volume of one of the three-dimensional printers that is executing 

the print job. 

18. The device of claim 1 wherein the status information presented in the user interface 

includes a video image of a working volume of one of the three-dimensional printers that is 

executing the print job. 

19. A system comprising: 

a web server configured to provide a user interface over a data network, the user interface 

adapted to receive user preferences from a user including a subscription to a plurality of sources 

of a plurality of three-dimensional models, a prioritization of content from the plurality of 

sources, and an identification of one or more fabrication resources coupled to the data network 

and suitable for fabricating objects from the plurality of three-dimensional models; 

a database to store the user preferences, and to receive and store the plurality of three-

dimensional models as they are issued by the plurality of sources; 

a processor configured select a selected one of the plurality of three-dimensional models 

for fabrication based upon the prioritization; and 

a print server configured to communicate with the one or more fabrication resources 

through the data network, to determine an availability of the one or more fabrication resources, 

and to transmit the selected one of the plurality of three-dimensional models to one of the one or 

more fabrication resources. 

20. The system of claim 19 wherein the one or more fabrication resources include a private 

fabrication resource, and wherein the user provides, as a user preference prior to use of the 

private fabrication resource, credentials for accessing the private fabrication resource. 
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21. The system of claim 19 wherein the one or more fabrication resources include a 

commercial fabrication resource, and wherein the user provides, as a user preference prior to use 

of the commercial fabrication resource, an authorization to pay for use of the commercial 

fabrication resource. 

22. The system of claim 19 wherein prioritizing content includes prioritizing the content 

according to source. 

23. The system of claim 19 wherein each one of the plurality of sources has a type, and 

wherein prioritizing content includes prioritizing the content according to the type. 

24. The system of claim 19 wherein each one of the three-dimensional models has a type, and 

wherein prioritizing the content includes prioritizing the content according to the type. 

25. The system of claim 19 wherein the processor is further configured to select two or more 

of the plurality of three-dimensional models for concurrent fabrication by two or more of the 

plurality of fabrication resources based upon the prioritization when a priority of the two or more 

of the plurality of three-dimensional models exceeds a predetermined threshold. 

26. The system of claim 19 wherein the processor is further configured to adjust the 

prioritization based upon a history of fabrication when a number of objects fabricated from one 

of the plurality of sources exceeds a predetermined threshold. 

27. The system of claim 19 wherein one of the plurality of sources includes a source of paid 

content. 

28. The system of claim 19 wherein one of the plurality of sources includes a source of 

promotional content. 
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29. The system of claim 19 wherein the processor is further configured to identify one or 

more additional sources of content based upon a similarity to one of the plurality of sources of 

content. 

30. The system of claim 19 wherein the processor is further configured to identify one or 

more additional sources of content based upon a social graph of the user. 
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