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Be it known that I, FMIL GATHMANN, a 
Citizen of the United States, residing at Beth 
lehem, in the county of NorthamptOn and 
State of Pennsylvania, have invented certain 
new and useful Improvements in Armor 
Plate, of which the following is a specifica tiOll. 
My present invention pertains to imprOWe 

merrtS in armOr-plate, the construction and 
adlwantages of which will be hereinafter set 
forth, reference being had to the annexed drawingS, wherein 

Figure 1 is a transwerse sectional wiew of 
One form of the plate; Fig. 2, a, similar wieW 
taken on the line 2 2 of Rig.l ; Fig. 8, a per 
spective view of the plate illustrated in the 
foregoing figures; FigS. 4 and 5, Sectional 
wiews illustrative of one manner in Which the 
plate may be formed; Fig. 6, a Sectional View 
of a modified form of plate; Fig. 7, a similar 
wieW showing a, still further modifigation ; 
Fig. 8, a perspective View of a plate illustra 
tive of a modification wherein the CrOSS-ribs 
are not continuous and are placed in a Stag-- 
gered relation; and Fig.9, a perspective View 
of a, still further modification wherein the 
CrOSS-ribs are omitted, but the angular rela 
tion of the faces of the ribs, as hereimafter Set 
forth more in detail, is still maintained. 
The main Object of the invention is to prO 

wide a Superior armOr-plate, the Construction 
being Such that for the same body Or weight 
Of metal the plate Will have a much higher degree of efficiency against permetration by 
both capped and uncapped projectiles than 
has the armOr-plate mOw employed. 
A further object of the imwention is tO So 

form and proportion the ribs that they Will 
afford the maximum resistance to the pene 
tration of the shell. 
A still further object of the invention_iS_tO 

arrange or dispose the Various faceS Qf the 
ribs Or to form them in Such angular relation 
to each other and to the main body of the plate that any ungapped projectile Striking 
the plate to one side of the apices of the ribs 
will be deflected and as a consequence itS 
penetrating power thereby greatly, reduced. 
Another object of the invention is tO prO 

Vide a plate having_cross-ribs, the formation 
of the ribs being Such as to_afford a minimum 
resistance to the paSSage of the plate_through 
the Water. This construction, which Will be 

more fully Set forth, also TenderS the plate 
Simpler of manufacture. The ribbed com 
Struction likeWise enables me to secure better 
face-hardening of the plate, and by reason of 
the cOnStruction shown and described to Se 
cure a line of junction between the hardened 
and unhardened portions thereof which will 
be more extended than obtains under the 
present method, whereby ''spalling'' of the 
plate, due to the impact of a projectile, Will 
be minimized. 
With these and other objects in View a de 

tailed description of the invention will be gIVen. 
At the outset, it may be well to state that 

preferably the plates from which the armor 
is formed are, as is usual, first, Subjected to 
pressure and then carboniZed by any ap-- 
prOVed process. The ribs are then formed 
by direct-acting dies or by rolling, after which 
the plate is face-hardened, Whereby three 
strata are formed in the plate-the main 
body A, the carbonized and hardened stratum. 
B, and the outer relatively thin ''glass-har 
dened' face C. While this is the preferred 
method, it is of course immaterial, in SO far 
as the broad imwention is concerned, how the 
plate is treated and the Imetal de-formed tO produce the ribs. 

Referring to the construction shown in 
Figs. 1 to 5, inclusive, it will be seen that the 
face of the plate is formed with a, series of 
longitudinal ribs ID and a Series of crOSS-ribs 
F, the longitudimal ribs being higher or prO 
jecting out beyond the ribs E0. It will also 
be seen that the ribs ID are somewhat closer 
together than the croSS-ribs E, and as a COn 
Sequence they are narrower in crOSS-Section. 
(Compare Figs. 4 and 5.) In practice it is de 
signed that the ribs ID shall be placed or dis 
posed longitudinally of the hull, for the rea 
SOn that the lower cross-ribs E, whose SideS 
are at angles much less acute than thOSe of 
ribs ID, will afford much less resistance to the 
passage of the ship through the water. . It 
is likewise to be noted that in the manufac 

{ ture of the plate by a preSS-die, Such as F', 
Figs. 4 and 5, the de-formation of the carbon ized plate may be more readily accOmplished. 
The ribs, as in the construction shoWm in 

my former patent, No. 826,562, dated July 
24, 1906, are wedge-shaped Or triangular in 
cross-section, the apex Of each rib being 

| somewhat rounded or curved in order to 
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avoid sharp lines in the plate. So, tOO), the 
limes of the bases of the ribs merge into each 
Other upon Cur wed lines, Or, in other WOrds, 
in the formation of the plate it is advisable 
that, all sharp angles be avoided, as otherwise 
limes upon. Which fracture might take place 
Would be presented. Fracture not | Only 
takes place upon the impact Of the projectile 
if a sharp aingle is present in the plate, but ? 
in hardening the plate it is alsO neceSSary 
that the curves as just noted be present to 
prewent the Cracking of the plate as it chills 
Or COintractS. '' 
As will be seen upOin reference to l'igS. 1, 2, 

8, and 4, t.lae faces of the ribs l) are form.ed 
upon different angles, the upper face d Stand 
img at, say, five degrees to a line extendling 
Vertically from the longitudinal · axis of the 
plate, while the loWer face b is formed at ap 
proximately forty-five degrees to said line. 
With this construction. Or angular relation 
of the faces, with the face (t, lying almost 
hOriZOntally, the nOse of an uncapped prO 
jectile traveling in the direction of the ar 
rOW b, l'ig. l, Will strike the face (t, a glancing 
blow, whereas if the face (t were givein a 
greater slope or doWmWard inclination the 
point of Such uncapped projectile WOuld 
strike the face of the rib squarely, or apprOXi 
mately SO. The ribs l) are designed to be 
Spaced SO as to preVent, the entrance of the 
cap of a capped projectile between them, the 
distance being regulated Or prOportioned ac 
cording to the thickness of the plate and the 
size of the projectile which it is primarily de 
signed to resist. When this is followed out, 
the ribs Will be so Spaced that the cap of a 
projectile which under Ordinary conditions 
Would permetrate the plate will be broken up 
and disrupted by the ribs. This being So, 
the cap is thereby precluded from placita 
the plate under Such local stress as would 
permit the projectile to paSS through the 
88,I]]|16}, 
With the present construction one or 

ImOre Of the ribs Will receive the initial im 
pact Of the Cap, and as the ribs are pointed 
the relatively soft cap will be split and de 
Stroyed Without tranSmitting any consider 
able pressure Or blow to the body of the 
plate. Therefore ' ' dishing,'?' so called, will be 
prevented. The point of the projectile im 
pacting upOn the glaSS-hardened angular Sur 
face of the plate will be deflected or broken, and consequeratly the permetrative efficiency 
of the projectile very much reduced. 
As abowe_noted, the spacing between the 

ribs will be determined by the size of the pro 
jectile the plate is primarily designed to re 
Sist, the plate being increased in thickness as 
the ribs are spaced Wider apart, the increase 
in thickmess, however, being materially less 
than would Obtain with the Ordinary plate. 

In Fig. 6 a modification is shown Wherein | 
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the main Or longitudinal ribs have One face d/ 
formed at a slight, angle-say five degrees-- 
While the Opposite side presents two sections 
¢ andfarranged at different angles. 

In Fig. 7 is illustrated a construction in 
which both sides of the longitudinal ribs are 
formed with tWO faces or facets, the side 
which is designed to be uppertmost hawing 
the faces |¢ and h, at relatively slight angles, 
While the lower side has two faces ? and ? ar 
ranged at different angles, the immermost 
face ? being at approximately forty-five de 
grees to the horizontal. 

Imstead of having the cross or low ribs com 
tinuOuS Or in alinement, as in the cOnstruc 
tions heretOfore shown and described, they 
may be staggered, aS illustrated in fig. 8. 
Im Said figure, G denotes the longitudinal con 
tinuous ribs, and H the CrOSS-ribs, the latter 
being preferably loWer than the others and 
spaced Wider apart. AS under the former 
COnstructions, a Series of inverted pyramidal 
Spaces Will be formed between each pair of 
adjacent longitudinal and CrOSS ribs, Or, 
stated Otherwise, the face of the plate Will be 
prOwided With a Series of pyramidal pOckets 
formed by Wedge-shaped ribs. 

In Fig. 9 I have illustrated a plate provided 
with iongitudinal ribs alone, the faces of the 
ribs, however, being given an angular rela 
tion, so that the upper face K lies in a Sub 
stantially hOriZOntal plane, as in the con 
structions heretOfore described. While this 
arrangement will haWe the effect of destroy 
ing the Caps of Capped projectiles and de 
flecting unCapped projectiles, it is not as ad 
wantageOus as those Which employ CrOSS 
ribs, as the latter materially strengthen the 
plate and likewise assist, in destroying the 
caps of capped projectiles. The gonstruc 
tion, hOWewer, falls within that portion of my . 
invention. Which relates to the angular forma 
tion or the angular relation of the faces of the 
longitudinally-disposed ribs. It Will also be 
seen upon reference to the lower portion of 
Fig. 9 that I have provided the ribs with a 
Series of relatively shallow notches l, which 
will have the effect of preventing crackS 
from extending throughout the length of the 
rib should One be Started by a projectile or 
Otherwise. Said notches will also permit the 
metal to contract, without cracking when 
cooling during the hardening pTOcess. 
The constructions herein shown, particu– 

larly those employing the crOSS-ribs, permit 
of better face-hardening than the Ordinary 
plate, as the projecting portions allow slight 
yielding tO COimpensate for the stresses set 
up and likeWise present a greater superficial 
area, upOn Which the COoling medium may 
act in the hardening process, thereby insur 
ing the hardening of the plate to a greater 
depth. ~ 
The line or plame of junction between the 
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hardened and unha1'dened sections will as 
Su11ae a WaWy for}}}, (See the d()tted iines, 
FigS. 1 a.ind 2, ) whereby a great('r surface 
area, of COlaf act Or junction is obtained be 
tWeeta Such hardened and unhardened pOI'- 
ti().ins, and spajjing Of the plate is thereby 
re ?reInted to a greater Or less ext(•int. This 

is a point Of C(011sitieTable adWantage, as it 
I}}ate}'iajiy at jºis to the strength and life of the 
plate. ~ 

W''|}}|i|?e the two series of ribs are shown as 
(iis? Osed at right angles tO ea('h Other', it is t() 
}}e undei's{{y()ct that the in wention is not li!a1 
i teçã ç{) St!ch arrange|111|ent, as any (dispOsition 
the?’e()f !}} ary':"be “ ! 11a{!e SO- long as they are SO 
s}}:?.ge. i as t() intercept any proje('tiles which 
W'Ottict pierce an Or?:inary plate of the saime 
thickiness (or Weight. 

# #a.wing thus described my invention, what 
i clai}m is- ~ 

1. ArmO'-plate prOwided with integrally 
formed ri}}s, the Opposite faces thereof as 
COinajpared to each other being inclined in dif 
förelat, angular relations to the body of the 
piate, said ri}}S ibeing Wedge-like in shape and 
for}}ned tujpoin curved lines at their bases and 
ajpic/CS, Wi}Creby fracture Or cracking of the 
piate, eit?her ill the prOcess of hardening Or 
by the i]}}jpact of a proje(?tile, is prewented. 

2. Arr}}Or-plate prOWided With a series of 
integrally-forme(d ribs, One face of each rib 
|lying i}n aja approximately horiZOntal plame, 
w}}erGby the Inose of a projectile is prevented 
frOin striking the plate a fair bloW and COIm 
i}}g in tO COntact with the plate at the bottom 
Of t}1e (lejprCSSion formed between adjacent 
ri};s, St!}}stantially as (lesCribed. 

3. Â rI}}Or-plate prOwided With a Series of 
integraily—for}aned ribs, each of said ribs hav 
ing its upper]]m Ost face lying in a plane ap 
]|y!'Oximately at right angies tOthe longitudli 
nal axis of the plate, while the under face 
thereOf Stands at approximately forty-five 
degreCS there to, whereby the mOSe of a prO 
jectile is prevented from striking the plate a 
fair i»low and coming into contact With the 
plate at the i>Ottom of the depression formed 
ibetween adjacent ribs, substantially as de 
SCriticed. 

4. ArrmOr-plate provided with a series of 
jpyTamidal pockets or recesses in its face, the 
angle Of inclination of the uppermOSt face of 
each pocket, being greater than that Of the 
Opposite side, whereby the mose of a project 
ile is pre:Werated from striking the plate a, 
fai:’ ibiOW, substantially as described. 

5. Arimor-plate provided with a Series of 
pyrainidal pockets or recesses in its face, said 
pOckets being defined by a Series of Wedge 
shaped ri}}s formed integrally with the plate, 
the angle of inclimation of the uppermost face 
Of each of the longitudinally-dispOsed ribs 
being approximately at right angles tO the 
longitudinal aXis Of the plate. 

| 

? 

6. Armor-plate provided upon its face with 
interSecting wedge-shaped ribs, the ribs I'un 
1ming in One direction being higlued' than the 
Others. 

7. Armor-plate provided upon its face Witlh 
interSecting wedge-shaped ribs, the longitu 
dinally-disposed ribs being higher than the 
Others. ~ 

8. Armor-plate provided with intersecting 
Wedge-shaped ribs, the ribs rumming in One 
direction being higher than the others, and 
the ribs and adjacent portions of the body' Of 

| the plate being hardened. 
9. Armor-plate provided with a plurality 

of depressions encompassed by… a Series of … . 
ribs hawing a Wredge-shaped crOSS-Section, 
the ribs running in one general direction be 
ing higher than those running in the Opposite 
direction. 

10. Armor-plate provided With a plural 
ity Of depressionS encompassed by a Series 
of ribs hawing a Wedge-shaped CrOSS-Section, 
the ribs running in one direction being Wider 
at their bases than those running in the Op 
pOSite direction. ~ 

11. Armor-plate provided with a plural 
ity of depressions encompass(*(d by a Series 
of ribs hawing a Wedge-shaped CrOSS-Section, 
the ribs running in one direction being lower 
and Widler at their bases than those running 
in the Opposite direction. 

12. ArmOr-plate provided with a series of 
intersecting ribs formed integrally with the 
body of the plate, the distance between the 
ribs being proportioned to the thickness of 
the plate and the size of the projectile which 
it is primarily designed to resist. 

13. Armor-plate provided with a series of 
integrally - formed, wedge - shaped ribs, said 
ribs being SO disposed as to produce a Seri^S 
of pyramidal pOClkets in the face of the plate, 
the distance between said ribs being propor— 
tioned to the thickness of the plate and tho 
size of the projectile Which it is primarily 
designed to resist. 

14. Ar'Imor-plate prOwided With a series of 
integrally - formed, longitudinally -- disposed, 
wedge-shaped ribs, the face of the body be 
tWeen each pair of such ribs hawing an un 
dulating surface of a height, less than that, Of 
the ribs. 

15. Armor-plate provided with a series of 
integrally-formed_ribs, said ribs being Sub 
stantially wedge-shaped in CrOSS-section. With 
curved lines at their bases, one face of each 
rib lying in a_plane at approximately right 
angles to the longitudinalaxis of the plate, 
substantially as and for the purpose Speci 
fied. 

16. Armor’-plate provided with a series of 
integrally-formed, wedge-shaped ribs, curved 
at their apices and bases, each of said ribs 
having One of itS faces lying in a plaile ap 
proximately at right angles to the longitu 
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dinal axis of the plate, while the Opposite | ing through the longitudinal_aXis of the 
| face thereof stands at an angle Of less than 
fOrty-five degrees theretO, Substantally as 
and for the purpose specified. 

17. ArmOr-plate provided with a series of 
pyramidal pockets Or recesses in its face, the 
Sides or Walls of the pockets being curved at 
their bottoms and apices, the angle of inclina 
tion. Of One of the faces of each pocket being 
greater than that of the oppositeside. 

18. Armor-plate provided with a series of 
pyramidal pocketS Or recesses in its face, said 
recesses being defined by a series of wedge 
shaped ribs curved at their bases and formed 
integral with the plate, one face of each of 
the aforesaid ribs being inclined at approxi 
mately right angles to the longitudinal axis 
of the plate. 

19. Armor-plate provided with a plurality 
Of depressions encompassed by a series of 
ribs integrally formed with the plate, the an 
gle made by the general contOur of one of the 
faces of each rib being greater than that, 
formed by the general contOur of its opposite 

| face_aS measured from.a plane passing through 
the longitudinal aXis of the plate, said ribs 
being Curved at their bases and apices, sub 
Stantially aS and for the purpOse Specified. 

20. ArmOr-plate provided with a plurality 
of integrally-formed ribs having major and 
minOr sides Or surfaces, the minorSide of each 

| rib being inclined at a greater angle, as 
measured from a plane passing through the 
longitudinal aXis Of the plate, than the majOI' 

· Side, Said Sides being curwed at their apices 
and baseS. 

21. Armor-plate provided with a plurality 
of integrally-formed ºribs and depressions 
hawing major and minOr sides or Surfaces, 
the minOr side of each rib being inclined at a, 
greater angle, as measured from a plane pass 

plate, than the major side, said sides being 
cur wed at their bases. 

22. ArmOr-plate prOwided With a plurality 
of integrally - formed ribs and depreSSions 
hawing major and minor sideS Or Surfaces, the 
minor side of each rib being inclined at a 
greater angle, as measured from a plane paSS 
Img through the longitudinal axis of the plate, 
than the Imajor side, Said sides being curWed 
at their apices, substantially as and for the 
purpose specified. 

28. ArmOr - plate provided with wedge 
shaped ribs integrally formed therewith, the 
angles made by OppOSite faces of Said_ribs, 
With reference to a plane paSSing through the 
longitudinal axis of the plate, being unequal, 
and the apices and bases of saidribs being 
curved, Substantially as and for the purpose 
Specified. 

24. Armor—plate prOwided with two series 
of interSecting Tribs, the ribs of one series be 
ing higher than those of the other, one face 
of each of Said higher ribs standing at ap~ 
proximately right angles to the longitudinal 
axis of the plate. ~~ 

25. Armor-plate provided with two series 
Of interSecting Wedge-shaped ribs, the ribs 
being formed upon curWed lines at their 
apices_and bases, and One Series being higher 
than the Other, the uppermost face of each of 
said higher ribs lying in a plane approxi 
mately at right angles to the longitudinal 
aXis of the plate. 

In testimony whereof I have signed my 
name to this Specification in the presence of 
tWo Subscribing Witnesses. 

EMLL GATHMANN. 
Witnesses: 

HORACE A... IDODGE, 
F'ANNIE WISE. 
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