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[57] ABSTRACT 
A coordinated slotted photoglass or mask’ processing 
and printing carrier and light tight shipping container 
is described. The carrier is provided with means for 
holding photosensitive glass plates safely‘ and reliably 
in substantial parallelism to enhance ultrasonic clean 
ing and to permit processing with a minimum of han 
dling of the plates. The carrier is further adapted to 
cooperate . with automated processing and printing 
equipment, and is provided with means to insure 
proper orientation of the carrier within and without 
the container under ‘low light conditions. 

2 Claims, 11 Drawing Figures 
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PHOTOGLASS SHIPPING APPARATUS 
BACKGROUND OF THE INVENTION 

Photoglass plates and photomasks as. they are com 
monly called, are used in the electronics industry in the 
making of miniaturized printed circuits, integrated cir 
cuits, and other types of electronic components which 
require a high degree of precision in their manufacture. 
Typically, a photoglass plate comprises a glass plate 

which serves as a substrate. One surface of this plate is 
coated with a light sensitive emulsion while the other 
surface may carry an antihalation coating. ‘Photo 
graphic techniques are employed to print a desired 
image on the plate. This plate is then processed in a se~ 
ries of chemical solutions to culminate in a photomask. 
Since the circuits in the electronic components made 

with the masks are extremely small and have extremely 
stringent tolerances, great care and precision is re 
quired in making the masks. Mask quality is assured 
through rigid control of both the processing environ 
ment and fabricating techniques. ‘ 
The photoglass is processed in a temperature con 

trolled air-?ltered clean room environment. To prevent 
emulsion damage which might be caused by glass chips 
or other minute particulate matter, special vacuum sys 
tems are employed during cutting. Prior to packaging 
and shipping, the photoglass then may be ultrasonically 
cleaned. The ultrasonic cleaning process may be re 
peated prior to printing. , 
Heretofore, a variety of photoglass plate and photo 

mask printing and processing carriers as well‘ as light 
tight shipping containers have been proposed. and are 
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being used. A number of these take the form of a con- ‘ 
ventional‘slide filmvcartridge with opposing rows of ver 
tically oriented rectangularly shaped holding slots. 
Such shaped slots, however,‘ are undesirable due to 
their tendency to damage the emulsion on the surface 
of the photoglass plate. Other known carriers which use 
triangularly shaped holding slots for limiting contact to 
the extreme edges of‘- the plate are not made or readily 
adapted for use in cooperation with a light tight ship 
ping container thereby necessitating undesirable han 
dling of the photoglass between a shipping carrier and 
a processing carrier. They have also been found to im 
pede transfer of ultrasonic energy and the flow of ?uids 
used during ultrasonic cleaning. \ ' , 

Known carriers are further found to be unsuitable 
with automated printing and/or processing equipment 
and are not provided with means for quickly and reli 
ably assuring proper orientation of the‘ carrier'during 
printing and/or processing which isperformed under 
low or red light conditions. 7 
Accordingly, there is foundto be a present and seri 

ous need for a coordinated photoglass and photomask 
handling, printingand processing carrier and light tight. 
shipping container which reduces handling and dam 
age, allows effective ultrasonic cleaning, efficient han~ 
dling under low or red light‘conditions, and is adapted 
for use with automated printing and processing equip 
ment. ' I 

SUMMARY OF THE INVENTION 
A coordinated photoglass and photomask carrier and 

shipping container is the principal object of the present 
invention. The photoglass and photomask carrier is 
provided with triangularly shaped side. slots adapted to 
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hold glass plates in substantial parallelismto enhance I 

2 
ultrasonic cleaning and processing of their surfaces. 
The triangularly shaped side slots and a pair of inclined 
bottom supporting rails are provided to make edge con 
tact with the plates to prevent abrasions to the plate 
surfaces, and to enhance drainage of the cleaning and 
processing ?uids. This is important because one surface 
of the plate supports a light sensitive emulsion, while 
the other may support an antihalation coating. The car~ 
rier is further provided with means which cooperates 
‘with automated printing and processing equipment and 
with other means which cooperate with associated 
parts of a light tight shipping container to insure proper 
orientation of the carrier during processing and print 
ing of the plates under low or red light conditions. 
These and ‘other features and advantages of the pres 

ent invention will be apparent in the following detailed 
description of accompanying drawings. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partially broken away perspective eleva~ 
tion view showing the light tight seal and external 
stacking and orientation notches and bosses of the ship 
ping container of the present invention. 
*FIG. 2 is a'plan view of the shipping container of FIG. 

1 with the cover removed showing the internal carrier 
orientating bosses‘. 
FIG. 3'is a cross sectional view of the shipping con 

tainer of the present invention along lines 3—-3 of FIG. 
1. l I . 

FIG. 3A is an enlarged partial exploded sectional 
view along lines 3A‘—-3A of FIG. 3. v ' 
FIG. 4 is a partially broken away elevation view of 

the maskcarrier and processing carrier of the present 
invention. , ‘ . ' 

FIG. 5 is a‘plan view of the carrier of FIG. 4. 
FIG. 6 is an enlarged partial view of the carrier of the‘ 

present invention along lines 6-6 of FIG. 5. 
FIG..‘7 is a cross-sectional. view of the carrier of the 

present invention along lines 7——7 of FIG. 5. 
FIG. 8is an enlarged cross~sectional view of the bot 

tom rail of the carrier of the present invention along 
lines 8-8 of FIG. 7. ‘ 

FIG. 9 is an enlarged partial elevation view‘ of‘ an al 
ternative rail of the carrier of the present invention. 
FIG. 10 is a cross-sectional view‘ of the alternative rail 

along lines 10-10 of FIG. 9. I 

DETAILED DESCRIPTION ‘ ' 

In'FIGS. 1,2 and 3 there is shpwn a light tight rectan 
gularly shaped shipping container 1 adapted for use in 
conjunction with a photoglass and. mask carrier 20,. 
shown in FIGS. 4 and 5, incorporating‘features of the 
present invention. Container 1 comprises a hollow bot 
tom member Zand a hollow cover 3. Member 2‘ and 
cover3 are adapted to mate with one another in a light 
tightmanner by means of‘a light tight seal 4 inthe na 
ture of a mortiseyS and a tenon 6. Mortise 5 is formed 
by a recess in the lower edgeof cover 3~which extends 
completely around the lower periphery of cover 3. The 
tenon 6 is‘formed by araised portion on the upper edge 
of bottom member 2 boundedby an inwardly directed 
shoulder 7 and an outwardly directedshoulder8 which 
extend completely. around the upper periphery ofbot 
tom member. 2. If the width of mortise 5 is such as to 
closely mate with the inside wall andoutside wall of’ 
tenon 6,.the friction between the matingisurfaces will 
result in a box‘that isvery dif?cult to opemlf, on the 
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other hand, adequate clearances are provided so that 
the box comes apart readily, the integrity of the light 
seal will be degraded. Both of these problems are com 
pounded by the fact that a limit exists to the tolerances 
that can be maintained in a production plastic molding 
operation. 
A feature of the mortise and tenon seal that effec_ 

tively minimizes these problems is illustrated in FIG. 
3A. The tenon 6 is made substantially smaller than is 
required to mate with mortise 5. The inwardly directed 
wall of tenon 6 is provided with a plurality of low-relief 
bosses 9, such that the boss forms the mate to the inside 
wall of the mortise. The outside wall of tenon 6 is thus 
forced to mate with the outward wall of the mortise, 
thus preserving the integrity of the light seal. However, 
the frictional resistance of the seal is greatly reduced. 
Dimensional tolerances become substantially less criti 
cal, and the container is rendered much easier to open. 
As shown in FIGS. 1, 2 and 3, bottom member 2 is 

further provided with a number of rectangularly shaped 
bosses 10, 11, 12 which extend outwardly from the ex 
ternal surface of the bottom of member 2. Though 
bosses 10, 1 1, and 12 are typically rectangular in shape, 
other shapes may be used. Typically, bosses l0 and 1 l 
are spaced apart and located in the vicinity of the two 
corners at the left end of bottom member 2 while boss 
12 is centrally located near the edge of the right end of 
bottom member 2. As can be seen by reference to the 
top surface of cover 3 as shown in FIG. 1, bosses 10, 
11 and 12 correspond and are adapted to mate with a 
corresponding number of similarly shaped indents 13, 
14 and 15. Bosses 10, l1, l2 and the corresponding in 
dents 13, 14, 15 in cover 3 serve to permit stable stack~ 
ing of a number of containers 1. As will be apparent 
bosses l0~12 and indents 13-15 also serve to permit an 
operator in practice to determine quickly and ef? 
ciently the orientation of the carrier 20 contained in a 
container 1 without opening the container. 
Referring to FIG. 2, there is shown in the interior of 

bottom member 2 a pair of spaced apart aligning or ori 
enting members 16, 17 of distinctive shapes centrally 
located on the lower surface and near the left and right 
ends of bottom member 2 respectively. Typically, 
member 16 is U-shaped and member 17 is T-shaped. 
Other shapes, however, may be used so long as they are 
adapted to mate with the carrier 20 of the present in 
vention as hereinafter described. Members 16, 17 serve 
to maintain the carrier 20 centrally located within the 
interior surfaces of bottom member 2 and also serve to 
insure, in cooperation with corresponding parts of car 
rier 20, proper orientation of carrier 20. . 
Referring to FIGS. 4 and 5 there is shown in detail 

the carrier 20 adapted for use in conjunction with con! 
tainer 1 previously described. 
Carrier 20 is typically rectangular in'shape and com 

prises a pair of end members 21,22 spaced apart and 
supported by a pair of slotted side members 23, 24 and 
a pair of spaced apart notched bottom rails 25, 26. A 
member 27 is centrally located between side members 
23, 24 for added strength. A pair of ‘handles 28, 29 ex 
tend outwardly from the upper edge of end members 
21, 22 and serve to facilitate general handling and re 
moval and insertion of carrier 20 from and into con 
tainer l. A notch 30 is provided in handle 29 for carrier 
orientation. , , 

Since in practice each of the photoglass plates is ini 
tially inserted in carrier 20 with a predetermined orien 

4 
tation relative to one or the other of its surfaces, it is 
apparent by reference to each of the means for orient 
ing carrier 20 that an operator is able to determine 
quickly and efficiently, even under low or red light con 
ditions, the orientation of the photoglass plates at all 
steps of the processing and printing whether carrier 20 
is within or without container 1. 

Side member 23, 24 are narrower than the length of 
the side member to which they are attached and are 
fixed to an upper portion near the side edges of the end 
members 23, 24 so as to leave a void 31 between the 

v lower edge of side members 23, 24 and bottom rails 25, 
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26. As shown in more detail in FIG. 6, each of side 
members 23, 24 comprise a plurality of inwardly di 
rected triangularly shaped members 32 which serve to 
form a plurality of spaced apart outwardly directed tri 
angularly shaped slots 33 for holding the glass plates. 
Contact is thereby limited to the extreme edges of the 
plates to eliminate damage to the usable surface and 
coatings placed on the plates. The slots 33 are of suf? 
cient length to insure substantial parallelism between 
adjacent plates and proper seating of vthe plates in 
notches in the bottom rails 25, 26 but not so long as to 
seriously reduce the size of void 31. Alternatively, each 
of side members 23, 24 may comprise two or more 
spaced apart relatively narrow strips. 
Void 31 should be as large as possible to facilitate 

processing and efficient ultrasonic cleaning and drying. 
As is well known in such cleaning technique, wave mo 
tion is set up in the cleaning ?uid and passes over the 
surface of the plates held in slots 33. Unless the plates 
are substantially parallel and maintained a predeter 
mined distance apart, the wave action is distorted and 
cleaning ef?ciency deteriorates. 
Bottom rails 25, 26 are attached to the lower interior 

edge of end members 21, 22 and located interior of side 
members 23, 24. Rails 25, 26 are of a generally triangu 
lar shape and provided with a plurality of notches 35 as 
shown in FIG. 5, 7 and 8. Notches 35 comprise an in 
clined portion 36 and a relatively narrow horizontal 
portion 37. Inclined portion 36 serves to enhance 
drainage of the cleaning and photo processing ?uids 
from the plates. Horizontal portion 37 serves to carry 
the plates being held within slots 33 and is limited in 
size to that sufficient to prevent scoring and breakage 
of the plates during their insertion in carrier 20 and 
during subsequent shipping. Notches 35 are positioned 
such that they are in registration with slots 33 in side 
members 23, 24. If the width of side members 23, 24 
is suf?cient to maintain the plates in substantial paral 
lelism, bottom rails 25, 26 may be provided without 
notches providing ef?cient and thorough cleaning‘and 
draining of the plates is not required or seriously im 
paired in a particular operation. 
For plates having by speci?c design a slightly greater 

thickness, bottom rail 25 is modi?ed as shown in detail 
in FIG. 9, 10. As modi?ed, bottom rail 25 is provided 
with a plurality of notches 40 having a ?rst inclined and 
horizontal portion 36, 37 and a second slightly wider 
inclined and horizontal portion 38, 39. The second in 
clined and horizontal portion 38, 39 also serve to en 
hance drainage and prevent damage to the slightly 
thicker plates as described above with respect to por 
tions 36, 37. 
Referring to FIGS. 4 and 5, the lower edges of end 

members 22 and 23 are provided with notches 41, 42, 
43. Notches 41, 42 correspond with and are engaged by 
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the opposing legs, 46 47 of orienting member 16 shown 
in FIG. 2 when carrier 20 is inserted in bottom member 
2 of container 1. Similarly notch 43 corresponds with 
and is engaged by leg 48 of orienting member 17. To 
gether members 16, 17 and notches 41, 4'2, 43 serve to 
hold carrier 2t) centrally located and speci?cally orien 
tated within container 1 during shipping. An additional 
notch 44, shown in FIG. 5 is located in the bottom edge 
of member 2''!‘ in registration with notch 4-3 in end 
member 22. 
Notch 4d may function in conjunction with auto 

mated processing equipment, which may sense notches 
43 and 4d, and the absence of notches in registration 
therewith, end member 21 thereby providing an indica 
tion that carrier 20 has passed through a full cycle dur 
ing processing. It is understood that other arrange 
ments of notches or other sensing means may be used 
as desired to perform the same function. In the pre 
ferred embodiment, the dimensions of carrier 20 are 
chosen to present uniform indexing increments, as for 
example, one-fourth inch or multiples thereof, in order 
that a number of carriers may be continuously fed into 
the automated equipment. ' 

Carrier 20 and container ll may be made of any mate 
rial suitable for the environment in which they are 
used. Typically, container 1 is molded from high im 
pact polystyrene and is opaque to all light and black in 
color to reduce light re?ections. Carrier 20 is molded 
from polyprophylene which does not react with typical 
chemicals used in cleaning and processing. Since the 
system is designed to accommodate several sizes of 
glass plates, some means such as a sealed plastic foam 
blanket is used to till the void between the plates and 
the container cover; thus preventing undue movement 
of contents of the shipping container. 
We claim: 
1. A photoglass shipping apparatus comprising: 
a. a plate processing and shipping carrier having, 

i. ?rst and second spaced apart end members, said 
?rst end member provided with a ?rst means and 
said second member provided with a second 

3,768,393 

10 

25 

35. 

40 

45 

55 

60 

65 

6 . 

means adapted to cooperate with corresponding 
first and second means in a shipping container 
for centrally locating and providing interlocking 
registration in the shipping container; 

ii. elongated side members disposed between and 
fixedly secured at each end! to an upper portion 
of each of said end members, said side members 
including a plurality of inwardly directed triangu 
larly shaped slots parallel to and shorter in length 

_ than the length of the sides of the end members 
along which said side members are attached and; 
iii. an elongated bottom rail disposed between 
and fixedly secured at each end to a lower por 
tion of each of said end members; and 

b. a container for said plate carrier having, 
i. a cover and a bottom member adapted to mate 

in a light tight manner, said cover being provided 
with a recess provided about the periphery of its 
mating edge, said bottom member being pro 
vided with a raised portion about the periphery 
of its mating edge, said raised portion being 
adapted to engage said recess in said cover; and 

ii. ?rst and second means located in the interior of 
said bottom member adapted to interlockingly 
engage said ?rst and second means of said plate 
processing and shipping carrier to hold said first 
and second end members centrally located 
within said container. 

2. A light tight container for photoglass comprising 
a cover member and a bottom member, said members 
having mating peripheral edges, one of said members 
having a recess about the periphery of its mating edge, 
the other of said members having a raised portion 
about the periphey of its mating edge, said raised por 
tion having a plurality of bosses located at predeter 
mined portions thereon for reducing friction between 
said raised portion and said recess whereby said cover 
and said bottom member may be more readily sepa 
rated. 

* * * * * 


