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PASSIVE ROOF ARMOR 

BACKGROUND OF TiiE INVENTION 

The present invention relates generally to passive armor. 

5 Jn the prior art. armor for the roof of military vehicles were unable to 

defeat bomblet type threats. 

SUMI)1ARY OF THE INVENTION 

It is an object of the invention to provide a roof armor that is able to 

10 defeat bomblet type or other multihit threats. 

15 

It is another object of the invention to provide a lighter and more 

efficient passive armor. 

The invention provides a unique configuration of layers of glass, steal, 

ceramic and epoxy, that provides an efficient passive armor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a cut away view of a preferred embodiment of the 

invention. 

Figure 2 illustrates an enlarged view part of the embodiment illustrated 

20 in Figure 1. 

25 

Figure 3 is another cut away view of the embodiment illustrated in 

Figure 1 along lines 3-3. 

Figure 4 is a cut away view of the embodiment illustrated in Figure 

l, with additional covering. 

Figure 5 is a view of another embodiment of the invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A passive arm.or system 10, as shown in Figures 1 through 4, 

comprises first base plate 12, a second base plate 13, a plurality of armor stacks 14, 
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a cover box 15. a plurality of bolts 16, and an outer skin 17. Such a passive armor 

system l 0 may be used on a military vehicle or a shelter. 

In the manufacture of the preferred embodiment the plurality of armor 

stacks 14 are assembled. Figure 2 provides a detailed view of an armor stack of the 

5 plurality of armor stacks 14. In the assembly of an armor stac~ a first layer of 

adhesive 20 is applied to a first side of a tile 19. A first sheet of glass 21, is placed 

on the first layer of adhesive 20 so that a first side of the first sheet of glass 21 is 

contiguous with the first layer of adhesive 20 as shown~ and with the first layer of 

adhesive 20 between the first side of the ceramic tile 19 and the first side of the first 

10 sheet of glass 21. A second layer of adhesive 22 is placed on a second side of the 

first sheet of glass 21. A first side of a second sheet of glass 23 is placed on the 

second layer of adhesive 22. A third layer of adhesive 24 is placed on a second side 

of the second sheet of glass 23. A first side of a third sheet of glass 25 is placed on 

the third layer of adhesive 24. In the preferred embodiment. the tile 19 is a ceramic 

15 tile which is made of silicon carbide. The tile 19 is 1.18 inches thick. Various types 

of ceramics can be used and is not limited to silicon carbide. The first, second, and 

third sheets of glass 21, 23. 25 are Pyrex and between 0.25 inches to 1 inch thick. 

The first, second, and third layers of adhesive 20., 22. 24 are of SC-11 flexible epoxy 

and are between 0.015 inches and 0.1 inches thick. Wire shims are used to provide 

20 1he desired thickness of the first, second, and third layers of adhesive 20, 22, 24 and 

to reduce the bubbles in these layers. 

The cover box 15 forms five sides of a box with an open side, with 

a face opposite from the open side of the cover box 15, forming the largest surface 

area of the cover box 15, and with a flange surrounding the remaining &ides of the 

25 cover box 15. A layer of adhesive is applied to the inner surface of the face of the 

cover box 15. The plurality of armor stacks 14 are placed in the cover box 15, with 

the third sheet of glass 25 placed on the layer of adhesive applied to the inner face of 

the cover box 15. Preferably, the plurality of armor stacks 14 arc spaced in a range 

between 0.015 inches and 0.250 inches apart. Adhesive is poured to fill the remaining 

30 spaces between the armor stacks 14 in the cover box 15, forming an adhesive matrix 

28. In the preferred embodiment, wire shims are used to provide desired spacings 
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between the armor stacks 14. The adhesive matrix is of SC-11 flexible epoxy. The 

cover box 15 is made of steel and is between 0.06 inches and 0.2 inches thick. 

After the adhesive matrix 28 has cured, the first base plate 12 and the 

:: . . second base plate 13 are bolted to the flange surrounding the cover box 15 with a 

•>s ~ plurality of bolts 16 to cover the open side of the cover box 15. In the preferred 

embodiment of the inventio~ the first base plate is steal and between 0.25 inches and 

0.5 inches thick. The second base plate is titanium and is between 0.5 inches and 2 

· · : / • ·. >: inches thick. 

Spacers 30 are placed over the heads of the plurality of bolts 16. An 

ii():: outer skin 17 is placed over the spacers and the cover box 15, where the outer skin 17 
... : -> 

":,; .. 

\•,W> 
·"<.-:.:::··. 

-~ ·.· '~ . . .: : .. . . 

is a cloth impregnated with an adhesive. In the preferred embodiment, the spacers are 

of ba1sa wood. The adhesive is SC-11 flexible epoxy. 

The armor system I 0 is attached to a hull of a vehicle or structure. 

In the preferred embodiment, the armor system is attached:to the.roof of an armored 

vehicle. 

Figure 5 illustrates another embodiment of a box cover 45 with a 

plurality of armor stacks 46. In this embodiment, the armor stacks 46 are staggered 

so that comers of four armor stacks 46 do not meet at a single point as in the previous 

embodiment. This provides greater protection in a multihit situation. 

While preferred embodiments of the present invention have been 

shown and described herein, it will be appreciated that various changes and 

modifications may be made therein without departing from the spirit of the invention 

as defined by the scope of the appended claims. 
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WHAT IS CLAIMED IS: 

1. An armor system, comprising: 

a plurality of armor stacks, wherein each armor stack comprises; a 

S ceramic tile with a first side and a second side; a first layer of adhesive on the first 

side of the ceramic tile; 

a first sheet of glass with a fll'St side and a second side, wherein the 

first side of the first sheet of glass is contiguous to the first layer of adhesive; 

a second layer of adhesive on the second side of the first sheet of 

10 glass; 

a second sheet of glass with a fll'St side and a second side, wherein the 

first side of the second sheet of glass is contiguous to the second layer of adhesive; 

a thlrd layer ·of adhesive on the second side of the second sheet of 

glass; and 

15 a third sheet of glass with a first side and a second side, wherein the 

first side of the third sheet of glass is contiguous to the third layer of adhesive; and 

a cover box, with an open side and with an interior and exterior 

wherein the plurality of armor stacks are on the interior of the cover box. 

20 2. The armor system, as recited in claim 1, further comprising a 

first base plate covering the open side of the cover box and mechanicalJy connected 

to ihe cover box. 

3. The armor system, as recited in claim 2, further comprising a 

25 second base plate covering the open side of the cover box and mechanically connected 

to the cover box. 

4. The armor system, as recited in claim 3, further comprising, a 

REPLACED SHEETS SG 
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cloth impregnated with an adhesive covering the exterior of the cover box. 

5. An annor system, comprising: 

a plurality of armor stacks, wherein each armor stack comprises; 

a ceramic tile with a first side and a second side; 

a first layer of adhesive on the first side of the ceramic tile; 

a first sheet of glass with a first side and a second side, 

wherein the first side of the first sheet of glass is contiguous to the first layer of 

adhesive; 

a second layer of adhesive on the second side of the first sheet of 

glass; and 

a second sheet of glass with a first side and a second side, wherein the 

first side of the second sheet of glass is contiguous to the second layer of adhesive; 

a cover box, with an open side and with an interior and exterior 

15 wherein the plurality of armor stacks are on the interior of the cover box; and 

a first base plate covering the open side of the cover box and 

mechanically connected to the cover box. 

6. The annor system, as recited in claims. further comprising a 

20 second base plate covering the open side of the cover box and mechanically connected 

to the cover box. 

7. The armor system. as recited in claim 6, further comprising, a 

cloth impregnated with· an adhesive covering the exterior of the cover box. 

25 

8. The armor system, as recited in claim 7. wherein the ceramic 

tile is made of silicon carbide, and wherein the box cover is steel. 

------- -- . --· ·- -- ---· ------~··---····-··--·-· 
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9. The annor system, as recited in claim 8, wherein the first sheet 

of glass and the second sheet of glass are Pyrex. 

steps of: 

10. A method of manufacturing an armor system, comprising the 

manufacturing a plurality of armor stacks, comprising the steps of: 

placing first layers of adhesive on first sides of a plurality of tiles; 

placing first sides of a plurality of first sheets of glass on the first 

10 layers of adhesive; 

15 

20 

placing second layers of adhesive on second sides of the plurality of 

the first sheets of glass; and 

placing first sides of a plurality of second sheets of glass on the second 

layers of adhesive; 

placing a layer of adhesive in a cover box; 

placing the plurality of armor stacks in the cover box; 

filling the cover box with adhesjve; and 

securing a base plate to the cover box. 

1 1 . The method of manufacturing an armor system, as recited in 

claim 10, further comprising the steps of: 

placing third layers of adhesive on second sides of the plurality of 

second sheets of glass; and 

placing first sides .of a plurality of third sheet-; of g]ass on the third 

25 layers of adhesive. and wherein the step of placing the plurality of armor stacks in the 

cover box, places the third sheets on the layer of adhesive in the cover box. 
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12. The method of manufacturing an annor system, as recited in 

claim 11, further comprising the steps of; 

placing spacers around the cover box; 

covering the spacers and the cover box with cloth; and 

impregnating the cloth with an adhesive. 

13. The method of manufacturing an armor system, as recited in 

claim 12, further comprising, the step of mounting the base plate on the hull of a 

vehicle. 

14. An annor system, comprising: 

a plurality of annor stacks, wherein each armor stack comprises; 

a ceramic tile with a first side and a second side; 

a first layer of adhesive on the first side of the ceramic tile; 

a first sheet of glass with a first side and a second side, wherein the first 

15 side of the first sheet of glass is contiguous to the first layer of adhesive; 

20 

25 

a second layer of adhesive on the second side of the first sheet of glass; 

and 

a second sheet of glass with a first side and a second side, wherein the 

first side of the second sheet of glass is contiguous to the second layer of adhesive; and 

a metallic base plate on the second side of the ceramic tile. 

15. An annor system comprising: 

a plurality of annor stacks, wherein each armor stack comprises; 

a silicon carbide tile with a first side and second side; 

a first layer of adhesive on the first side of the silicon carbide tile; 

a fust sheet of glass with a first side and a second side, wherein the first 

side of the first sheet of glass is contiguous to the first layer of adhesive; 
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a second layer of adhesive on the second side of the first sheet of glass; and 

a second sheet of glass with a first side and a second side, wherein the first 

side of the second sheet of glass is contiguous to the second layer of 
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AMENDED CLAIMS 
[received by the International Bureau on 14 November 1997 (14.11.97); 

original claims 1-15 replaced by new claims 1-16 (3 pages)] 

tile; 

l. An armor system. comprising: 

a plurality of ilrDlOT stacks. wherein each armor stack comprises; 

an opaque ceramic tile with a first side and a second side; 

a flJ'st layer of adhesive on. the rsrst side of the opaque ceramic 

a flJ'st sheet of glass wi1h a first side and a second side, 

wherein the first side of the first sheet of glass is contiguous to the first layer of 

adhesive; 

a second Jayer of adhesive on the second side of the first sheet 

of glass; and 

a. second sheet of glass with a first side and. a second side, 

wherein the .first side of the second sheet of glass is con1iguous to the second layer 

of adhesive. 

2. The armor system. AS recited in claim I. further comprising 11 

cover box. with an open side and with an interior and exterior wherein the plurality 

of annor stacks arc on the interior of the cover box. 

3. The armor syst.em. as recited in chum 2. wherein each of the 

plurality o! armor stacks, further comprises: 

a third layer of adhasive an the second side of the second sheet of glass; 

and 

a third shcct of Blau with a first side and a second side:, wherein the first 

side of the third sheet of glass is contiguous to the second Jayer of adhesive. 

4. The armor system. as recited in claim 3.; fUrther comprising a first 

base plate covering the open side of the cover box and mechanically connected to the 

cover box. 

s. The armor system. as recited in claim 4. further comprising a 

AMENDED SHEET (ARTIC.LE 19) 

, 
.~· 

/ 
I 

·' 
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second base plate covering the open side of the cover box and mechanicalJy 

connected to tht cover box. 

6. The armor system. as recited in claim S, further comprising. a 

cloth impregnated with an adhesive covering the exterior of the cover box. 

7. The annor system. as recited in claim l, further comprising a 

cover box. with an open side and with an interior and exterior wherein the plurality 

of armor stacks are on the interior of the caver box. 

I. The armor system. as recited in claim 7, further comprising a first 

base: plab: covering the open side of the cover box and mcchanicaUy coMected to the 

cover box. 

9. The annor system, as recited in claim 8, further comprising a 

second base plate covering the open side of the cover box and mechanically coM~ted 

to the cover box. 

10. The armor system, as recited in claim 9. further comprising. a 

cloth impregnated with an adhesive: covering the exterior of the cover box. 

11. The mmar system. as ra:ircd in claim 7. wherein the ceramic tile 

is made of silicon carbide. and when:in the cover box is steel. 

12. The mmor system, as rcc:itcd in claim 11. wherein the first sheet 

of glass and the second sheet of glass are Pyre)(. 

of: 

13. A method of manufacturing an armor ~· comprising the st.cps 

manufacturing a plurality af annor stacks. comprising the steps of: 

plsing fll"Sl layers of adhesive an. fint sides of a plurality of tiles; 

placing first sides of a plurality of 6rst shed$ of glass on the ~t 

--~-- -----------

AMENDED SHEET (ARTICLE 19) 
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layers of adhesive; 

placing second. layers of adhesive an second sides of the plurality 

of the first sheets of glass; and 

placing first s.idu of a plurality of second sheets of glass on the 

second layers of adhesive; 

placing a layer of adhesive in a cover box; 

placing the plurality of annor stacks in lhe cover bcax~ 

filling the cover box wilh adhesive; and 

seeming a base plate to the cover box. 

14. The method of manuBtming an mmor system. as RICiu:d in claim 

J 3, fwthcr comprising the Steps of: 

placing third layers of adhesive on saxmd sides of the plurality of second 

sheets of glass; and 

phicing first sides of a phnlity of third sheets of glass on lhe third layers 

of adhesive, and wherein lhe step of placiJig the plurality of armor stacks in the cover 

box, places the third sheets on the layer of adhesive in the cover box. 

1 S. The method of manufac1ming an armor system, as recited in claim 

J 4. further comprising the steps of; 

plaein1 spacers around the cover box; 

covering the spacers and &he cover box with cloth; and 

impregnating the r.loth with an adhesive. 

16. The method of 11111\Ufact\ll'ing an armor system, further 

comprising, the step of mounting the base plu on the hwl of a vehicle. 

----- -- - - -· - ------

AMENDED SHEET (ARTICLE 19) 
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STATEMENT UNDER ARTICLE 19 

Claims 1 and 11 have been amencled; and Claims 2 and 3 have 
been added to co~respond to the pending U.S. patent application. 
No new matter has been added. 
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WHAT IS CLAIMED IS: 

tile; 

1. An armor system, comprising: 

a plurality of armor stacks, wherein each armor stack compri~es; 

~ opaque ceramic tile with a first side and a second side; 

a first layer of adhesive on the first side of the opaque ceramic 

a first sheet of glass with a first side and a second side, 

wherein the f~t side of the first sheet of glass is contiguous to the first layer of 

adhesive; 

a second layer of adhesive on the second side of the first sheet 

of glass; and 

a second sheet of glass with a first side and a second side, 

wherein the first side of the second sheet of glass is contiguous to the second layer 
. ' 

of adhesive. 

2. · The armor system, as recited in claim l, further comprising a 

cover box, with an open side and with an interior and exterior wherein the plurality 

of armor stacks are on the interior of the cover box. 

3. The armor system, as recited in claim 2, wherein each of the 

plurality of armor stacks, further comprises: 

a third layer of adhesive on the second side of the second sheet of glass; 

and 

a third sheet of glass with a first side and a second side, wherein the first 

side of the third sheet of glass is contiguous to the second layer of adhesive. 

4. The armor system, as recited in claim 3, further comprising a first 

base plate covering the open side of the cover box and mechanically connected to the 

cover box. 

5. The armor system, as recited in claim 4, further comprising a 
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second base plate covering the open side of the cover box and mechanically 

connected to the cover box. 

6. The armor system, as recited in claim S, further comprising, a 

cloth impregnated with an adhesive covering the exterior of the cover box. 

7. The armor system, as recited in claim 1, further comprising a _ . 

cover box, with an open side and with an. interior and exterior wherein the plurality 

of armor stacks are on the interior of the cover box. 

8. The armor system, as. recited in claim 7, further comprising a first 

base plate covering the open side of the cover box and mechanically connected to· the 

cover box. 

'· 
9. The armor system, as recited in claim 8, further comprising l:!, 

second base plate covering the open side of the cover box and mechanically connected 

to the cover box. 

10. The armor system, as recited in claim 9, further comprising, a 

cloth impregnated with an adhesive covering the exterior of the cover box. -
11. The armor system, as recited in claim 7, wherein the ceramic tile 

is made of silicon carbide, and wherein the cover box is steel. 

12. The armor system, as recited in claim 11, wherein the first sheet 

of glass and the second sheet of glass are Pyrex. 

of: 

13. A method of manufacturing an armor system, comprising the steps 

manufacturing a plurality of armor stacks, comprising the steps of: 

placing first layers of adhesive on first sides of a plurality of tiles; 

placing first sides of a plurality of first sheets of glass on the first 
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layers of adhesive; 
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REPLACED 
placing second layers of adhesive ·on second sides of the plurality 

of the first sheets of glass; and 

placing first sides of a plurality of second sheets of glass on the 

second layers of ad~esive; 

placing a layer of adhesive in a cover box; 

·placing the plurality of armor stacks in the cover box; 

filling the cover box with adhesive; and 

securing a base plate to the cover box. 

14. The method of manufacturing an annor system, as recited in claim 

13, further comprising the steps of: 

placing third layers of adhesive on second sides of the plurality of second 

sheets of glass; and 

placing first sides of a plurality of third sheets of glass on the third layers 

of adhesive, and wherein the step of placing the plurality of armor stacks in the cover 

box, places the third sheets on the layer of adhesive in the cover box. 

1 S. The method of manufacturing an annor system, as recited in claim 

14, further comprising the steps of; - placing spacers around the cover box; 

covering the spacers al)d the cover box with cloth; and 

impregnating the cloth with an adhesive. 

16. The method of manufacturing an armor system, further 

comprising, the step of mounting the base plate on the hull of a vehicle. 
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layers of adhesive: 

placing second layers of adhesive on second sides of the plurality 

of the first sheets of glass; and 

placing first sides of a plurality of second sheets of glass on the 

second layers of adhesive: 

placing a layer of adhesive in a cover box; 

placing the plurality of annor stacks in the cover box; 

filling the cover box with ad.hesi ve; and 

securing a base plate to the cover box.. 

14. The method_ of manufacturing an armor system. as recited in claim 

13. further comprising the steps of: 

placing third layers of adhesive on second sides of the plurality of second 

sheets of glass; and 

placing first sides of a plurality of third sheets of glass on the third layers 

of adhesive, and wherein the step of placing lhe plurality of armor stacks in the cover 

box, places the third sheets on the layer of adhesive in the cover box. 

15. The method of manufacturing an arm.or sys~ as recited in claim 

~' 14, further comprising the steps of; 

placing spacers around the cover box; 

covering the spacers and the cover box with cloth; and 

impregnating the cloth with an adhesive. 

16. The method of manufacturing an armor system, as recited in claim 

15, further comprising the step of mounting the base plate on the hull of a vehicle. 

! 
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layers of adhesive: · 

placing second layeri:'~f adhesive on second sides of the plurality 

of the first sheets of glass; and 

placing first sides oft· plurality of second sheets of glass on the 

second layers of adhesive: 

placing a layer of adhesive in a cover box; 

placing the plurality of arm~J."stacks in the co'Ver box; 

filling the cover box with a+\li~sive; and 

securing a base plate to the,c~ver box. 

14. The method_ ofmar).#.acturing an armor system, as recited in claim 

13, further comprising the steps of: ·. ·. · 
-~-: ; 

placing third layers of adheSiye on second sides of the plurality of second 
.:···: 

sheets of glass; and 

placing first sides of a plUl'a.J.ity of third sheets of glass on the third layers 

of adhesive, and wherein the step of plac~ lhe plurality of mnot stacks in the cover 

box, places the third sheets on the layer of ~dhesive in the cover box. 
·:-.···· 

15. The method of~~a.cturlng an armor system. as recited in claim 

14, further comprising the steps of; 

placing spacers around thcu:over box; 

covering the spacers and~~, cover box with cloth; and 

impregnating the cloth w~~,'an adhesive. 
··, .. · 

16. The method of manufacturing an armor system, as recited in claim 

15, further comprising the step of moun~g the base plate on the hull of a vehicle . 
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