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To all thom it may concern: ganese steel and successfully treated to ob- 55 
Be it known that I, WALTER BRINTON, a tain that combined hardness and toughness 

citizen of the United States, residing in High which is essential to enable manganese steel 
Bridge, in the county of Hunterclon and State pins to be used in this class of inachinery. 

5 of New Jersey, have invented certain new and It is not practicable to make the pits solid 
useful Improvements in Pins for redges of manganese steel, because in this form the 60 
or Dredging-Chains, of which the following is successful heat treatment of the same could 
a specification. , not be carried out and consequently the re 
This invention consists in the provision of sults obtained would be unsatisfactory. In 

10 an improved pin for use in dredging inachin- order to properly heat treat manganese steel, 
ery, especially in connection with the buckets it is essential iliat the structure or article to 65 
or chains thereof, an object of the invention be treated should be of uniform thickness 
being to so construct the pin that it may be and not too thick. if too thici the heat 
made of unmachineable metal. treatment is not efficient. As these pins 

15 A further object of the invention is the vary in size, frequently having a dieter of 
provision of a cast, manganese-steel tubular from four to five inches, or greater, it would '70 
dredge-bucket or chain pin. not be practicable to heat, treat a solid pin 
A further object of the invention is the of this diameter. The best results are ob 

provision of a tubular, unmachineable metal tained in the heat treatment of this steel 
20 dredge-chain pin so constructed that not- when the thickness of the letal is not 

withstanding a large part thereof may in use greater than approximately three inches, 75 
be worn away it will still be sufficiently strong which, however, is too small a dialeter for 
to resist breakage, so that the life of the pin the average sized pin. in order, therefore, . 
will be materially prolonged. to provide a manganese steel pil, which will 

25 In the drawings accompanying and form- have the desired strength and durability, it 
ing part of this specification. Figuri i is a must be so constructed that not withstanding 80 
side view of this improved pin; Fig. 2 is an its diameter may be three or more inches the 
end view thereof, looking from right to left; body of metal forting the same will not at 
Fig. 3 is a diagrainihatic view on an enlarged any joint exceet in thickness that which is 

30 scale, illustrating the construction of the pill; beyond the limit of safety. To acciniish 
Fig. 4 is a cross-sectional view taken in line this result the pil, during the casting there- S5 
a- -a, Fig. 3; and Fig. 5 is a view of another of, of imanganese steel, which is understood 
form of this pin. to be an until achineable lanetal, is natic tubu 

Similar characters of 'eference inclieate lar roln enti to end there (), the (re ( i hole 
35 corresponding parts throughout the different there through being of variet dial neier, gov 

figures of the drawings. erned by the dia: heter of the psi), rest suited 90 
It is believed that dredge-islicket r "hain for the treat not process of the pin. The 

pins made of manganese steel will be a na hole may be of any (li: neier in rol: 'tion to 
terial improvement over other forms of steel the extrio diameter of the pin, provided 

40 pins, owing to the fact that this lateria is the walls of the in, i. e., the leiaiei wee: 
very hard, so hard in fact that the only prae- the lore and the out 'i' surface, do not i : )y 
ticable mode of inachining it is by grill ling, else exceek approximately three it ?hes. By 
so that it is usually 'll sidered as uni; (iiic- i'i iiing the it it ti; is a list tie 'sili, is 
able, and so tough yiel properly treat it! t it who suit it st': i i.e.: tet, 

45 that it is alianost unbreak ille, St. that its which consists in licing the pit) in a furnace 
combined hardless and toughness nake it all it hat it g it is ( ; ) ledeter nined tem- 100 
ideal material, in consequence of whici pins perature, and the rapidly cooling it, as by 
made of this unaterial will have a very long in the 'sion in water or other leat aisorbing. 
life. But unless langanese steel is properly element, both the interior and the exterior 

50 treated this metal, not withstanding its lar - portions (of the in are tougiencil, whereas if 
ness, is very brittle. the ill were formed soli (ia gerous strains J 05 
The object, therefore, of the present inven- would be reinerate oth by the heating and 

tion is to provide pins of the class specified so coolitig roc's 'sses, i. i., if the pin were formed 
constructed that they can be inade f : - ; stil, in to lyrin (liig it by plunging it, while 
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hot into water, and during the rapid co?ing, 
there is a tendency toward internal cracks 
occurling, owing to the fact, that the outside 
portion cools and contracts (nore rapidly by such Éirea 
than the center, which we will term the core. 
iluring the cooling, the outside of the in 
toughens rapidly, and in a pin of a diameter 
of three inches or over there is a short period 
of time before the cooling process penetrates 
throughout the entire body. During that 
time and while the core is still hot, cracks 
occur and radiate from the center of the pin 
te within say one-half or three-quarters of an 
inch of the outside. These cracks are not 
perceptible to the eye, but when tie pin is 
in Service and under Sirai), they extend and 

s 

finally cause breakage. With a follow pin 
it is different. Tia water eiters the so 
core, and cooing occurs front. 
the inside and vice versa. T: 
ail strain and permits tie inai 
free from laws and any tende 
Furthermore, if the pin were 
while the heat treatment may exteri from 
the surface invadiy a considerabis depth, yet-and this especially when tie pin is of 
large diameter, an appreciable portion of 
the core and outwardly therefroin will be 
left untoughened, or at least hot so tho: 
oughly toughened as the outer Sirface, and 
as some of this toughened oute surface is 
necessarily ground away during the finishing 
of the pin, consequently when the pin in use 
has become worn down to this untoughened 
or not so thoroughly tough ened portion the 
pin will quickly break, since, as hereirabefore stated, when not properly toughened manga 
lese steel E. By so foraing the 
pil that both its exterior and its interior Bre 
tough eled, the resuit is that the metal inter 

if a. pin 
to break. 
red solid, 
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: 
mediate, these two treated or separated for 
{ions Ol' surfaces will also be somewhat 
tougieized, possibly not to the same extent. 
is tie kilter and inner surfaces or portions of t 

SS is ki 

5 g : sufficiently to insure proper 
toughness and give to the entire pin that 
corabined hadness and tou 3 (i. glass SO aneces 

article of this kind; and even 
- - 

i. intern ediate Yetal is not toughs 
eiled at all, yet, when the exterior toughesd 
3trface is worn away the interior toughened 

gee would still remain backing up and 
inforcing the uratoghened portion of the 

steel pin, so that reakage thereof would be 
usiikiy, and as the untoughened portion 
yy}:ld resist wear practically io the same ex 
teit, as the toughened portion, a pin made in 
this manier has a very long life, as has been 
ii); ind fro3, practical experience. 
To diagranamatically illustrate the con 

ion of the pin, assunie that the pia. A be 
sei'ed as comprising two tibular con 
És or neibers 2 and 3 respectively, the 

i:g of jubills ferra and lying 

in 
88:y in a 
though, i. 

a ty 

a33 

aiso of tubular form, ties inside of such line L. 
if now the casting is subjected to heat treat 
ment, it is evident the effect, thus produced 

inent will begin at the outer and 
inner surfaces 2 and 3 respectively, and will 70 
proceed inwardly toward the line i to a 
greater, or lesser depth. This results in the 

imation of two thoroughly toughened steel 

(a 

foi 
tubular members or portions 2 and 3, one ad 
jagert to. &nd forming the wall of the hole 1075 
of the pig, and the other adjacent to and 
forming the outer wall, and separated from . 
each other by a hardened portion or Zone 
which it is apprehended has also been na-. 
terially benefited and rendered somewhat 80 
tough. After the pin has been inade and 
treated in the mainer indicated, it is tasually 
finished, this being done by grinding, which 
ray take place, for instance, down to the line 
indicated by 5. This renloves a part of the 85 
toghened portion at the surface. . . 
on one form of pin it is prevented from 

tailing by leans of an arrn or projection 12 
having an opening i3 for the reception of a 
gait or scies to connect it to the link of the 90 
dredge-chain. Consequently in this form 

wear of the pin coines largely on one side, 
stance, it may finally reach down to a 

ille indicated by 6, see Figs. 3 and 4, thereby 
Temoving froin that side of the pin the larger 95 
art, if not the whole, of the thoroughly 

islighened portion of the manganese steel 
ich originally formed the strong and resist whi: 

ani, surface portion or outer wall of the pin at 
that side thereof. Thus, it will be Qbserved 100 
that during this wear reduction, which would 
eventually bring an ordinary steel pin to a 
conditio requiring replacement, that not 
withstanding the thoroughly toughened outer 
wall or striage 2 has been worn away the 105 
theroighiy, toughened interior portion, or 
wall 3 has yet with no impairment whatever, 
blit, retains its full measure of strength and 
its original highly resistant character in a tu 
bular form around the interior of the pin, 110 
whereas if the pin were made solid this would 
not be the case, and in consequence when the 
tougieined outer surface had been worn away 
there would not be sufficient toughened por 
tion reislaining to prevent, the breaking of the 115 
pin, and in consequence it could not be made 
of manganese steel, since in this form it 
would not be practicable to heat treat it, and 
unheat-treated it would be brittle. 

in the present improvement, notwith- 12C 
standing the toughened portion 2 may be en 
tirely worn away the wearing qualities of the 
pin, owing to the hardened character of the 
steel of which it is formed, is still present, 
even though the wear may come on that por- 125 
tion of the pin between the lines 6 and 7, 
which nay not be so thoroughly toughened, 
and the unbreakable quality of the pin is still 
preseas, owing to the fact that a large portion . . 

Fine I, white the reaks; 3, thereof is still very tough on account-of its 139 
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those now employed in gold mining by deep 
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construction and treatment, and in fact the 
pin may still be considered as having three 
toughened zones, b, c, d, all acting to prevent 
the breakage of the pin. In practice E. 
ing arm is in some forms preferably made 
tapered, as is also the free end of the pin, and 
the end thereof where the locking arm is lo 
cated. 
The E. improvement is particularly 

adapte for use with heavy dredges, especial ly 
dredging, and this improved pin acts after the 
manner of a beam in which one side corre 
sponds to and acts as the compression men 
ber, while the other side corresponds to and 
acts as the tension unember, this latter men 
ber being unimpaired by the wearing away of 
one side of the pin as described in connection 
with Fig. 3. 

I claim as my invention: 
1. An unmachineable 

dredge-bucket or chain pin. 
2. An unmachineable metal, cast, tibular 

dredge-bucket or chain pin. 
3. An unmachineable metal, tubular 

dredge-bucket or chain pin having a pair of 
separated tubular thoroughly toughened sur 

metal, tubular 

faces. 
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4. A manganese steel, tubular dredge 
bucket or chain pin having a pair of treated 
surfaces, one forming the interior and the 
other the exterior surface thereof. 

5. A cast manganese steel dredge-buclet 
or chain pin, heat treated and having exte 
rior and interior tubular surfaces, one form 
ing the interior wall of the pin and the other 
the exterior wall thereof, with a thoroughly 
treated zone between such outer and inner 
walls. - 

6. A cast manganese steel dredge-bucket 
or chain pin, heat treated and having exte 
rior and interior tubular surfaces, one form 
ing the interior wall of the pin and the other 
the exterior wall thereof, with a pair of tough 

ened Zones between such ot, it f : . c 12:::: 
walls, separated by a hardened Zoney filesi. 

7. An unmachineable metal, tubular, 
dredge-bucket, or chain in having a paz of 
separated toughened portions, cine tonstitut 
ing the exterior and the other tha is 4:rior 
wall of such pin. 

8. A cast, unmachineale line: d'edge 
bucket or chain pin having two to géned, 
tubular walls or portions, one co uting 
the exterior and the other the interior sur 
face of such pin, and separated by (i. 
hard metal. 

9. A cast, unmachineable metal dredge 
bucket or chain pin having two toughened 
tubular walls or portiis, 
the exterior and the other lie interior sur 
face of such pin, and separated by a thor oughly hard zone of metal, said pin having a 
locking arm at one end thereof. 

10. A wear-resisting, thoroughly treated, 
toughened, uninsichineabie metal dredge 
bucket or chain pin. 

li. A hollow, cast, manganese steel, 
dredge-blic et, or chain pin. 

12. A hollow, cast, toughened, manganese 
steel dredge-bucket or chain pin. 

13. A cast, unmachineable metal dredge bucket' or chain pin, having a bore extending 
therethrough of such size that whatever the 
diameter of the pin be the metal between 
such bore and the exterior surface will not exceed approximately three inches. 

14. A cast, foughened, manganese steel 

oroughly 
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one' coinstituting-60 

65. 

7. 

dredge-bucket or chain pin, having a bore o ---, -re axtending there through of such size that, 
whatever the diameter of the pia is the 
metal between such bore and the exterior 
surface will not exceed approximateiy three 
inches. - 

WALTER BRINT N. 
Witnesses: 

A. F. MURRAY, 
C. H. WEED. 
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