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To all whom it may concern: 
Be it known that I, WILLIAM J. GIBBONs, 

a citizen of the United States, and a resi 
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dent of Philadelphia, in the county of Phila 
delphia and State of Pennsylvania, have in 
vented an Improvement in Bushing-Blanks 
and Processes of Making Bushings, of which 
the following is a specification. 

In the manufacture of steel ships it is cus 
tomary and practically necessary to provide 
bushings of metal, preferably relatively soft 
metal, in and through the openings through 
the steel plates of the ship construction 
through which the electric wires and cables 
of the electric installation of such ships are 
carried. If these wires and cables were 
drawn through the openings in the steel 
plates with the hard, sharp edges of the lat 
ter uncovered so that they would contact di 
rectly with the insulating covering of the 
wires and cables, such insulation would be 
cut and broken, which might result in short 
circuiting the wires thereof. 

It is the object of my invention to pro 
vide a bushing blank (in which the forma 
tion of the bushing has been partially com 
pleted) which may be readily and easily 
placed in openings through the ships' plates 
and up-set and formed into a bushing there 
in with smooth, rounded edges. 
A further object of my invention is to 

provide a blank of such construction that 
when the bushing has been formed there 
from in an opening, both end portions of 
said bushing will fit tightly and closely 
against the inclosing or encircling portions 
of the opening. . . . . . . 
A still further object of my invention is to provide a bushing blank preferably by 
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molding, although it may be formed other 
wise, provided with a crown at one end, and 
in which said crown is provided with a pro 
jection or projections constituting an excess 
of metal which is adapted to be forced into 
and merged with the body of said crown, so 
as to insure a tight fit of the latter in the 

50 

55 

opening in which the finished bushing is 
located. 

Further objects and advantages of my 
invention will be particularly referred to 
and pointed out in the detailed description 
thereof which follows, or will be apparent 
from the said description to any one skilled 
in the art to which it relates. In order that 
my invention may be readily understood and 
its practical, commercial advantages fully 

Specification of Letters Patent, Patented Mar. 11, 1919. 
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appreciated and comprehended, reference 
may be had to the accompanying drawing in 
which I have illustrated certain forms of . 
construction embodying the same. 

In the drawing: 
Figure 1 is a perspective view of a por 

tion of plate having an opening in which is 
situated a bushing blank embodying my in 
vention; V 

Fig. 2 is a bushing blank embodying my 
invention; 

Fig. 3 is a transverse, sectional view of a 
plate provided with an opening having there 
in a bushing blank, shown in longitudinal 
section, embodying my invention; 

Fig. 4 is a view similar to that shown in 
Fig. 3, but showing the bushing in a com 
pleted state formed from the blank shown 
in Fig. 3; and 

Fig. 5 is a plan view of the crown end of 
a bushing blank, showing a modified con 
struction of the same. 

Referring to the drawing, 1 designates an 
iron or steel plate, or for that matter, a plate 
of any other hard material, provided with 
an opening 1* in which is situated a bushing 
blank 2, embodying my invention. 
The bushing blank 2, as is clearly appar 

ent from Figs. 2 and 3, consists of a tubular 
body portion which extends through the 
opening and which terminates in an annular 
crown portion 3. In the employment of 
the blank, the body portion is inserted 
through an opening, after which the end 
opposite that of the crown 3 is up-set by the 
employment of up-setting dies such as are 
shown in my co-pending application filed 
July 5, 1918, Serial No. 243,278. It has been 
found, however, that when the bushing 
blanks previously provided with a crown 
such as is shown at 3 have been employed 
without the provision of means for supply 
ing an excess of metal, the end of said bush 
ing provided with the previously formed 
crown 3 does not fit as closely and tightly 
in the opening as it should, and further 
more, appears to be slightly weakened at 
its corners. I have discovered that this dif 
ficulty may be obviated by providing an ex 
cess of metal, which, upon the employment 
of the up-setting dies of the character shown 
in my co-pending. application aforesaid to 
complete the formation of the bushing with 
in the opening, is forced and merged into 
and becomes a part of the body of the crown 
3. In Figs. 2 and 3 this excess of metal 
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consists of an annular bead 4, which extends 
entirely around the apex of the crown 3. In 
the completion of the formation of the bush 
ing within the openings, the crown 3 is 
seated in one of the annular grooves of an 
up-setting die with the edge of the annular 
ead resting against the bottom there.cf. 
When the opposing co-acting die is placed 
against the opposite end of the bushing biank 
2 upon the opposite side of a plate such as 
the plate 1, and opposing forces applied to 
the said dies, the opposite end is up-set as in 
dicated at 5, while the bead 4 is merged into 
the crown 3, leaving a perfectly formed, 
smooth, rounded surface, as shown at the 
upper side of Fig. 4. By forcing the metal 
of the annular bead 4 into the crown 3, the 
amount of metal in the said ci'own is in 
creased so that the same is slightly thickened 
and strengthened, and also so that the end 
of the said bushing is caused to fit closely 
and tightly against the encircling, inclosing 
portion of the opening 1" through the plate 1. 
In Fig. 5, I have shown a construction of 

bushing blank embodying the sale princi 
ple as that disclosed in the preceding Figs. 
1 to 4 of the drawing, the difference being 
that in said Fig. 5 the excess of netal is coin 
prised in a series of projections S. Four 
only of these projections are shown. It will 
be understood, however, that the nullbel' 
and also the shape of these projections in lay 
be varied as desired. 
The essential idea of lay invention is that 

there shall be provided upon the 'e-fol'ned 
crown of the bushing an excess of metal, 
which, during the operation of 'opleting 
the formation of the bushing in an opening, 
is driven or compressed into and herged 
with the metal of the crown to thicken and 
compact the same and to force it firmly and 
immovably against the inclosing and en 
circling sides of the opening. 

Although I have described by invention 
as relating to bushings as and for the pur 
pose stated, yet it will be understood that it 
is not to be limited to the particular se 
designated, nor is it limited to the construct 
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tion of bushing alone, but the principle 
thereof may be employed in the construction 
of hollow rivets of various kinds and char'- 
acter's employed for the purposes for which 
such devices may be used. 

claim : 
1. A bushing blank, provided at one end 

with a crown having projections thereon 
constituting additional metal which is adapt 
ed to be forced into the said crown upon 
the completion of the bushing. 

2. A hollow section of tubing having an 
annular enlargement upon one end, said en 
largement being provided with a projection 
constituting an excess of metal, adapted to 
be merged into and with the metal of the 
enlargement upon the application of pres 
sure in opposite directions upon the oppo 
site ends of the said section of tubing. 

3. A bishing blank, 'onsisting of a fil 
bular section of relatively soft metal. having 
a head portion at one end, which portion is 
provided with a lead-like projecting poi'- 
tion which is adapted to be forced and 
merged into the said head polition upon the 
application of pressure against the sane. 

4. A bushing blank, consisting of a tulu 
lar section of relatively soft metal, termi 
nating at one end in a crown portion, the 
said ci'own loition having at its apex a pro 
jection, the letal of which is adapted to be 
forced into and erged with the metal of 
the said ("rown upon the application of pres 
sire the reto. 

5. The process of making a metal bush 
ing or hollow rivet which consists in first 
forming a tubular portion terminating in a 
(l'own at One end, fol'ning upon said crown 
a projection constituting an excess of metal 
and thereafter applying opposing pressure 
to the opposite ends of said tubular portion 
and forcing the said excess of metal into 
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and merging the same with the pre-formed 
crown, substantially as described. 

in testimony that I claim the foregoing as 
my invention, have hereunto set my hand 
this 17th day of July, A. D. 1918. 

WILLIAM J. GT33ONS. 


