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1 Claim. (C1. 285-—284) 

ABSTRACT OF THE DISCLOSURE 

A joint between a pair of radiator or boiler sections 
which sections each have tapering passages to their in 
teriors wherein a conventionally shaped push nipple with 
a curved outer surface is employed. The nipple is coated 
with a thin heat resistant plastic coating. The radiator 
sections are forced over the coated push nipple and the 
resulting joint includes areas of metal to metal contact 
between the push nipple and the radiator passages, as 
well as areas of plastic forced into the interstices between 
the outer surface of the push nipple and the passages of 
the radiator sections. On opposite sides of the area hav 
ing both metal to metal contact and plastic forced into 
the interstices there are areas completely bridged over by 
the plastic which are essentially free of metal to metal 
contact. 

was- 

This is a continuation-in-part of application Ser. No. 
442,684, ?led Mar. 25, 1965, and now abandoned. This 
invention relates to a method and apparatus for holding 
boiler and radiator sections together and for providing 
a ?uid connection therebetween. 

Heretofore it has been common practice in the art to 
manufacture radiators, which comprise a plurality of sec 
tions, by making the sections singly and then securing 
a number of the sections together to provide a radiator 
of the desired capacity. Likewise, boilers have been made 
in the same general manner. Since it is necessary that the 
sections also have means for circulating the steam or other 
?uid through the sections each section is provided with 
ports which are in alignment with those of the other sec 
tions, and reversely threaded nipples are threaded into 
the ports to provide the ?uid connection. The threaded 
nipples are expensive both to manufacture and install 
and had the additional disadvantage that the radiator sec 
tions could not be placed as close together as desired, 
thus increasing the space and decreasing the heat ex 
changing capabilities. 

It has also been common practice to provide a radia~ 
tor where the nipples which connect the sections called 
“push nipples” are not threaded but have a double tapered 
outer wall which ?tted into the tapered wall of the ports 
and radiator or boiler sections and wherein the sections 
are pushed together under pressure to cause the nipples 
to seal in the bosses. Such radiators were then held as 
sembled by bolts which extended from one end of the 
radiator to the other. Such a device is shown in Patent No. 
1,384,606. Among the problems encountered in the above 
push-nipple devices is the requirement that very close 
alignment of the nipple receiving bosses must be main 
tained, otherwise the nipples would cant and provide an 
imperfect seal. Also, surface imperfections on the nipples 
and radiator bores as well as out of tolerance surfaces and 
bores contribute to a certain number of leaking seals with 
the above devices. In addition, through holes in the boiler 
or radiator sections must be provided for allowing the 
bolts to extend therethrough, which necessitates a coring 
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operation during casting and increases the cost of man 
ufacture. The alignment of these holes must also be held 
to very close tolerances. In addition, it requires more 
time to assemble the radiators, as well as the provision 
of the through bolts, both of which are expensive. In an 
attempt to eliminate the problems of sealing with push 
nipples, it vhas been proposed to provide a lead sleeve over 
the nipple, as shown in Patent No. 908,985, of Jan. 5, 
1909. Although this provides some improvement in the 
seal, lead is of a slippery nature and has no holding 
power. Once lead is deformed, it stays deformed. There 
fore, it was still necessary to use the through bolts to 
hold the sections together because of the complete lack 
of holding power. 
The present invention contemplates a method and ap 

paratus whereby a nipple of the push type may be used 
and because of its operation the radiator or boiler sec 
tions are secured together without the use of any bolts, 
clamps or means other than the nipple itself. 

Still other advantages of the invention will become 
more apparent from the following description of an em 
bodiment thereof, which is illustrated by the accompany 
ing drawing, and forms a part of this speci?cation. 

In the drawings: 
FIGURE 1 is a vertical medial sectional View of a 

nipple used in carrying out this invention on a greatly en 
I larged scale with certain features exaggerated to better 

30 

35 

40 

45 

50 

55 

60 

65 

70 

illustrate its form; 
FIGURE 2 is a fragmentary sectional view of a pair 

of boiler or radiator sections with the nipple in position 
joining them together in ?uid tight relationship, also with 
certain features exaggerated for clarity; and, 
FIGURE 3 is a somewhat diagrammatic representation 

of a portion of the interface between an assembled push 
nipple and passage wall in a radiator section. 

Brie?y, this invention contemplates the provision of a 
push nipple formed of a relatively malleable material, 
such as malleable iron, which has an adhesive coating on 
the surface thereof, preferably a cured synthetic resin, 
which nipple is inserted in the nipple receiving bosses of 
adjacent radiator or boiler sections and when the sec 
tions are forced tightly over the nipple the nipple will pro 
vide a ?uid tight connection between the radiator or boiler 
sections with the nipple providing for ?uid communica 
tion between the hollow interiors of the adjacent sections. 
The push nipple provides the sole structural connection 
between the radiator or boiler sections without the neces 
sity of using tie bolts or the like. 
More particularly, and referring now to the drawing, 

and for the present to FIGURE 1, a medial sectional view 
of a push nipple for use in this invention is shown on a 
greatly enlarged scale with the outer curvature thereof 
exaggerated for clarity of illustration. The push nipple 
per se is comprised of a tubular malleable iron body 
member 10 having a through central bore 12 and a curved 
or tapered outer surface 14. The body 10 is of conven 
tional design con?guration. In this design, the outer sur 
face 14 from the outer edges 16 inwardly to points 18 is 
formed with a radius of curvature R1 and the surface 
between the points 18 is formed with a radius of curva 
tures R2, R2 being greater than R1. It is to be understood 
that the radii R1 and R2 used to illustrated these curves 
are actually much shorter proportionally to the body 10 
than are actually present in the nipple, thus exaggerating 
these two curves in the drawing to illustrate the outer 
con?guration of the body 10. This combination of a 
larger radius R2 than radius R1 provides for a ?atter curve 
between the points 18 at the mid-portion of the nipple 
and a steeper curvature toward the outer edges of the 
nipple. This con?guration also provides for a greater thick 
ness of the body 10‘ at its central portion than at its 
outer edges. 
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The exterior curved surface 14, as well as the end sur 
faces 20, of the body 10 is coated with a layer of adhesive 
22. The adhesive is preferably one of the plastics having 
the ability to withstand water, steam or other heat ex 
change liquids. It should have the ability to expand and 
contract along with the material of the body and to ?ll 
the pores on the surface of the body as well as the pores 
of the section to which it is to be engaged. Although 
shown as covering the outside surfaces only, it is con— 
templated that the entire outside and inside could be 
coated with the adhesive. It is also preferred that the 
adhesive be of a character that the aging of the adhesive 
be such that it attain a certain degree of hardness. Also, 
the adhesive should have the ability to ?ow at the time 
of installation. When the adhesive ?nally stabilizes, it 
should be a semi-rigid material. Suitable adhesives include, 
but are not limited to synthetic resins in the classes in 
cluding polypropylene, urethane, epoxy resins, and the 
hydrocarbons. 
FIGURE 2 shows a pair of radiator or boiler sections 

24 in assembled relationship with an adhesive coated push 
nipple. Each of the sections has a boss 26 which is pro 
vided with a tapered frusto conical inner surface 28 having 
one end 30 communicating with the interior of the section 
and an opposite end opening 32. The diameter of the 
opening 32 is greater than the diameter of the body 10 of 
the push nipple at the ends 16 thereof, exclusive of the 
plastic coating 22. The diameter of the opening 30 in the 
boss is less than the diameter of the body 10 at its central 
thickest part between points 18. A clearance groove 34 is 
provided in each of the bosses 26 adjacent the opening 
32, the'clearance grooves 34 connecting with ?at faces 36 
on the bosses 26. It should be noted that with respect to 
FIGURE 2 the actual amount of taper of the bore within 
the bosses is-exaggerated for clarity of illustration just 
as the outer curvature of the body It) is also exaggerated 
in'this ?gure, as well as in FIGURE 1, for the purpose of 
illustration. 

In order to assemble a pair of sections to provide the 
assembly shown in FIGURE 2, the nipple has one end 
inserted in one of the bores in one section and then the 
other section is brought up to the exposed end of the 
nipple and the bore thereof placed over the nipple. All 
of the sections may be preassembled in this manner. Then 
pressure is applied to all of the sections to cause the 
nipples to be pushed home to the position shown in FIG 
URE 2. Alternatively, two adjacent sections can be as 
sembled and pushed home and then successive individual 
sections assembled individually and pushed home. It is 
also contemplated that the assembly may be expedited and 
that initial stabilization of the adhesive started by heating 
the sections just prior to assembly. 
During assembly, the con?guration and sizes of the 

tapered bores and push nipples are such that a substantial 
amount of the plastic 22 from the surface is displaced 
.into the clearance spaces 34 and between the faces 36. 
Depending upon the relative sizes and the tolerances of 
the nipples and the bores, the clearance spaces 34 may be 
substantially completely ?lled or only partially ?lled, as 
shown in FIGURE 2. Radiator or boiler sections as 
sembled as described herein need no additional tie bolts 
or other means to maintain them in assembled relation 
ship with the control push nipples providing the total 
holding power to join the sections together. 

Although the reasons for the superior holding power of 
the assembly. according to the present invention over un 
coated push nipple assemblies with cast iron sections are 
not completely understood, it is believed that a combina 
tion of metal-to-metal contact and adhesive-to-metal con~ 
tact with the adhesive ?lling the pores and voids or 
recesses of the adjacent metal surfaces, provides a strong 
interlocking bond of substantially greater strength than 
would be obtainable either with conventional metal-to 
metal contact alone or with a thick adhesive joining of the 
parts without forced together metal-to-metal contact. 
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In order to determine the characteristic of the bond 

between the push nipple and the bore of the sections, 
several radiator sections were joined together using a push 
nipple wtih adhesive on the surface thereof, as described 
previously, and sections were cut through the radiator at 
the joints and the cut section polished and examined 
microscopically at various powers of magni?cation from 
50X to 25 OX . This microscopic examination revealed that 
the interface between the push nipple and the surface 28 
from the end of the bore 30 to location A shown in FIG 
URE 2 was characterized in that usually the opposite 
metal surfaces were de?nitely spaced from each other 
with the plastic bridging the space between them with 
little or no metal-to-metal contact. The cast iron of the 
radiator section, to a greater extent, and the malleable 
iron of the push nipple, to a lesser extent, both had pits 
or pores or void areas which areas were ?lled with the 
plastic, the voids of the cast iron being ?lled by the 
plastic being displaced and forced therein during the 
joining operation. Likewise, the interface between the 
push-nipple 10 and the surface 28 from the end of the 
bore 32 to the point B, shown in FIGURE 2, were also 
normally de?nitely spaced from each other with similar 
bridging of the plastic and little or no metal-to-metal con 
tact. Also, in this section pits and voids in both the cast 
iron and malleable iron were ?lled with the plastic. How 
ever, the interface between the points A and B, shown 
in FIGURE 2, showed regions which appeared to be of 
essentially metal contact between the outer surface of the 
body 10 of the push nipple and the surface 28, as well as 
regions where the metal surfaces were spaced and bridged 
over with the plastic. At these bridged-over or ?lled spaces 
the opposing metal surfaces also had areas or voids which 
the plastic ?lled. Some of the pits and voids which were 
directly opposite each other had the adhesive extending 
from inside one pit or void over to and inside the other 
pit or void. The boundaries of such pits and voids some 
times shows metal-to-metal contact and in other places 
a thin layer of adhesive between the opposite metal sur 
faces. 
FIGURE 3 is a somewhat diagrammatic representation 

of a portion of the interface between points A and B as 
it appears under magni?cation of between about 50X and 
250>< showing areas of essentially metal-to-metal contact 
and areas of spaced walls bridged over by the adhesive. 
It was also noted that due to the variations within toler 
ances of the sizes of the tapers in the bosses 26v and the 
sizes within tolerances with the outer surfaces 14 of the 
body 10 that the distance between points A and B varied 
from joint to joint, and even varied on opposite sides of a 
single joint. In some cases the distance between points A 
and B was rather extensive, whereas in other cases it was 
a relatively small portion of the total area forming the 
joint. Usually, however, the distance from the surface 30 
to point A was somewhat longer or more extensive than 
the distance from surface 32 to point B. It was also noted 
that during assembly the outer surface 14 of the body 10 
would distort and assume generally the con?guration of 
the tapered bore, particularly between the points A and 
B conforming to any irregularities or out of roundness of 
the bore. As indicated above, it is believed that a com 
bination of this plastic adhesive ?owing into the pits and 
voids of the adjacent metal surfaces, as well as the metal— 
to-metal contact present, coupled with the compressive 
squeezing action of the radiator sections on the nipples, 
provides an extremely strong bond between the radiator 
sections and the push nipples which resists separation to 
such a degree that no additional tie bolts or locking means 
are needed to maintain the sections together. It is also 
believed that the adhesive ?owing between the flat faces 
36 of the bosses contribute to some minor extent to the 
greatly increased bond holding the sections together. 
The increased holding power of sections joined by nip 

ples of this invention was demonstrated by comparing the 
strength of sections joined by adhesive coated nipples 
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according to this invention with sections joined with un 
coated similar nipples of the prior art. The tests were per 
formed by ?rst joining several sections of radiators with 
uncoated push-nipples according to convention prior art 
practice, but omitting the use of tie bolts. The joined 
sections were then subjected to pressure. In all cases the 
joints failed before the burst pressure of the sections 
was reached and usually this was at a value less than the 
required rating of pressure to ‘be withstood. Then similar 
sections were joined with push-nipples coated with ad 
hesive according to this invention and subjected to pres 
sure. In virtually all cases the required pressure rating 
was exceeded without joint failure and in many cases a 
radiator section Iburst while the joint continued to hold. 
These tests demonstrated the superior holding power of 
joints formed according to this invention with adhesive 
coated push-nipples. 
An additional advantage of the plastic coating on the 

body 10 of the push-nipple is the increased e?ectiveness 
of the ?uid seal between the push-nipple and the tapered 
bore even if used in conjunction with conventional tie 
bolts. The plastic around the nipple and between the inter 
faces of the metal provides an extremely good seal, the 
plastic ?owing to all of the exposed areas to prevent ?uid 
leakageto a much greater extent than can be achieved 
with uncoated nipples. In using prior art uncoated push 
nipples for assembling sections, there always was a cer 
tain number of leaking joints caused by imperfections on 
the mating surfaces, out of tolerance surfaces, etc.; how 
ever, with the adhesive coated nipples of this invention, 
virtually no leaking joints have been encountered. 

It is also contemplated that the plastic may be made 
of a material which is ?lled with ?nely divided metal 
particles and if the assembly is heated to a su?icient tem 
perature to burn out the ?ller material, the metal particles 
remaining will be securely bonded together to provide a 
strength increasing seal. 

Also, ?ller material can be added to the plastic to 
strengthen the plastic and/ or raise the temperature which 
it can attain without ‘burning out or being degraded. 

It is to be understood that the shape of the outer sur 
face need not be limited to the exact con?guration de 
scribed, it only being necessary that it taper from a 
smaller diameter at its ends to a larger diameter at its 
middle, with the smaller diameter being smaller than the 
opening of the radiator boss and the larger diameter being 
larger than this opening 32 of the boss. 
Having thus described the invention in an embodi 

ment thereof, it is realized that numerous and extensive 
departures may be made from the method and apparatus 
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described without departing from the scope of the inven 
tion as de?ned in the appended claim. 
We claim: 
Means for joining a pair of hollow cast iron members 

which members each have a passage communicating with 
the exterior and terminating in an opening and wherein 
the walls of said passages taper outwardly toward said 
Opening and wherein said passage has a smaller diameter 
Where it communicates with the exterior and a larger 
diameter at the opposite end thereof, comprising a malle 
able metal tubular member disposed within each of said 
passages to provide interconnection therebetween, said 
tubular member having an outer surface which curves 
from a smaller diameter at the ends thereof to a larger 
diameter at the central portion thereof, said tubular mem 
ber having a portion of its outer diameter larger than a 
portion of the diameter of the opening, said outer surface 
of the tubular member having a coating thereon of a syn 
thetic resin having the property of adhering to and bond 
ing metals, said resin being resistant to deterioration at 
temperatures above 225° F., said outer surface of said 
malleable member having line contact at tangency with 
each of said passages which line contact expands to area 
contact on deformation, said expanding area of contact 
causing a portion of the resin to be forced into interstices 
between said Walls of the opening and the outer surfaces 
of said malleable member resulting in said area of contact 
having regions of essentially metal to metal contact and 
regions of resin interposed in the interstices between the 
metal surfaces, the opposing surfaces of said malleable 
member and said passages on both sides of said area of 
contact with each passage wall being essentially free of 
metal to metal contact and bridged by said resin, whereby 
a bond-seal is provided by said contact areas and a seal 
is provided by the bridging resin on each side thereof. 
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