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DIESEL INJECTOR TUBE BODY REFORMING 
TOOL 

BACKGROUND OF THE INVENTION 

1. The ?eld of the invention 
Diesel injector tube body reforming tool. 
2. Description of the Prior Art 
Diesel engines have been manufactured by the De 

troit Diesel Division of General Motors for a number of 
years, and thousands of these units are in current use. 
In such engines, the fuel injectors are supported in cop 
per injector tube bodies positioned in the head of the 
engine, with the tube bodies having ?anges that extend 
outwardly from the upper ends thereof and pressure 
seal with O-rings therebelow. After prolonged use, the 
?anges on such injector tubes no longer pressure seal 
with the O-rings, and in the past it has been necessary 
to remove the head from the engine in order to rectify 
this condition. 
The interior surfaces of the injector tube bodies are 

machined after the tubes are in place in the head, in 
order that the fuel injectors may be press—?t thereinto. 
Furthermore, the injector tubes are of a relatively thin 
wall thickness and are formed from copper or an alloy 
thereof. 

In the past, attempts to force the ?anges of the injec 
tor tubes into pressure sealing contact with the O-rings 
have resulted in unwanted forces being applied to the 
injector tubes that cause the machined interior surfaces 
thereof to deform and no longer maintain a seal with 
the fuel injectors disposed therein, or distort to the ex 
tent that the fuel injectors cannot be placed within the 
injector tube bodies. 
The primary purpose in devising the present inven— 

tion is to supply a lightweight portable tool that is par 
ticularly adapted for reforming the ?anges on the injec 
tor tube bodies of a Detroit diesel engine into sealing 
contact with the O-rings associated therewith, and 
without the necessity of removing the head from the 
engine when such repairs are made. As a result, the in 
jector tube bodies of a Detroit diesel engine may be 
easily and quickly repaired when the vehicle in which 
the Detroit diesel engine is the motive power is in the 
?eld. 

SUMMARY OF THE INVENTION 

A portable tool for reforming the ?anges on injector 
tube bodies in Detroit diesel engines to pressure seal 
with O-rings associated therewith, without the neces 
sity of removing the head from the engine. 
The tool includes a rigid plug having a number of cir 

cumferentially spaced resilient ?ngers extending up 
wardly therefrom, which ?ngers have downwardly and 
inwardly inclined inner surfaces. A center tapped ?rst 
bore extends through the plug. 
A rigid body having a frusto-conical exterior surface 

is in slidable contact with the interior surfaces of the 
?ngers. A second bore of greater transverse cross sec 
tion than the tapped ?rst bore extends longitudinally 
through the body. A threaded rod extends through the 
second bore and engages the ?rst bore. The upper end 
of the threaded rod is provided with a head for rotating 
the same. A washer is preferably interposed on the rod 
between the lower surface of the head and the upper 
surface of the body. When the rod is turned by use of 
the head, the head exerts a force on the body that tends 
to move it downwardly toward the plug, and in so do 

It 

30 

35 

50 

55 

65 

2 
ing, radially expands the ?ngers into pressure contact 
with the interior surface of the injector tube body in 
which the tool is disposed.v 
When the ?ngers of the tool are in pressure contact 

with the interior surface of the injector tube body, an 
inverted elongate cup may be used to reform the ?ange 
into sealing contact with the O-ring. This reformation 
is carried out due to the cup which has a lower, ring 
shaped surface thereon that tapers downwardly and 
outwardly, and when this surface is in contact with the 
?ange and the cup is subjected to a series of light blows. 
the ?ange is permanently deformed downwardly and 
outwardly to pressure with the O-ring. Such reforming 
of the ?ange may be carried out without removing the 
head from the engine. 

BRIEF DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. 1 is a perspective view of the two major compo 
nents of the invention, which includes the assembly 
to engage the injector tube body and the cup used 
to impact the ?ange to reform the latter to pressure 
seal with an O-ring; 

FIG. 2 is an exploded perspective view of the assem 
bly that is used to engage the injector tube body; 

FIG. 3 is a longitudinal cross-sectional view of the 
portion of the invention that engages the injector tube 
body, and with this assembly in place in a Detroit diesel 
engine head; 
FIG. 4 is the same view as shown in FIG. 3, but with 
the assembly being shown in side elevation, and the 
cup in vertical cross section, with the cup in 
contact with the ?ange, and the ?ange having been 
reformed to pressure seal with the O-ring; and 

FIG. 5 is a transverse cross-sectional view of the as~ 
sembly portion of the invention. taken on the line 
5-5 of FIG. 4. 

BRIEF DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In FIGS. 3 and 4 a head A of a Detroit diesel engine 
is shown that has an opening 10 formed therein in 
which an injector tube body B is disposed that is 
formed from copper or other material having good 
heat-conducting characteristics. The injector tube 
body B (FIGS. 3 and 4) includes an upper tubular sec 
tion 12 and a lower tubular section 14 of smaller trans 
verse cross section, with the two sections at their junc 
tion de?ning a circumferentially extending body shoul 
der l6 therebetween that slopes downwardly and in 
wardly. The upper injector tube body section 12 has a 
circular ?ange 18 extending outwardly from the upper 
end thereof, with the ?ange being in pressure scaling 
contact with an O-ring 20 that is disposed in a recess 
22 formed in the head A. 
The present invention that is used in reforming the 

?ange 18 from the position shown in FIG. 3 to that il 
lustrated in FIG. 4 is an injector tube body-engaging as 
sembly C and an impact-imparting unit D, both of 
which are shown in FIG. 1. The assembly C, as can best 
be seen in FIGS. 3 and 5, includes a plug 24 formed 
from-a hard, rigid material that is cylindrical in trans 
verse cross section and snugly and slidably engages the 
interior surface of the upper tubular section 12. 
The plug 24 has a centered longitudinally extending 

bore 26 formed therein in which threads 28 are de 
?ned. Plug 24 has a lower, tapered ring-shaped surface 
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30 that conforms to the tapered con?guration of the 
body shoulder 16 (FIGS. 3 and 4) which extends down? 
wardly and inwardly. The plug 24 has a number of cir 
cumferentially spaced ?ngers 32 extending ‘upwardly 
therefrom. the exterior surfaces of which are formed in 
an arcuate con?guration to conform to the interior sur 
face of the upper tubular section 12, The inner surfaces 
34 of ?ngers 32 at least partially taper downwardly and 
inwardly toward one another for reasons which will 
later be explained. 
A rod 36 is provided that has threads 38 formed on 

at least the lower portion thereof, with these threads 38 
engaging the threads 28 formed in bore 26. A rigid 
body 40 is provided that is of elongate shape and in 
which a centered second bore 42 extends longitudinally 
therethrough, and this bore is of greater transverse 
cross section than the ?rst bore 26. The lower portion 
of the body 40, as is shown in FIG, 3, is of frusto‘ 
conical con?guration, and is of such angulation as to 
slidably and snugly engage the interior surfaces 34 of ~ 
the ?ngers 32. A head 44 is on one end of rod 36, as 
best shown in FIG. 2, and this head has a non-circular 
recess 46 formed therein that may be engaged by a suit 
able wrench or tool to turn the rod. 
Body 40 preferably has the upper portion thereof 

formed with two, parallel, laterally spaced ?at surfaces 
48 that may be removably gripped by a suitable wrench 
(not shown) to prevent the body from turning when 
the invention is being used. A washer 50 is provided. 
as may best be seen in FIG. 2, through which the rod 
36 extends. with the washer being disposed between 
the under side 44a of the head 44, and the upper sur 
face 52 of the body 40. The purpose of the washer 50 
is to minimize friction when the rod 36 is being 
rotated. _ _ _ 

The components comprising the injector tube body 
engaging assembly C are shown in exploded perspec 
tive in FIG. 2 and in the assembled condition in FIG. 
3. When the components of the assembly C have been 
assembled as illustrated in FIG. 3, the assembly is low 
ered into the injector tube body B to permit the tapered 
lower end 30 to seat on the body shoulder 16. The rod 
36 is then rotated in an appropriate direction to move 
the plug 24 and body 14 towards one another, and as 
a result, the ?ngers 32 are deformed outwardly into 
pressure contact with the interior surface of the upper 
tube section 12. 
The impact-imparting unit D is in the form of an 

elongate, rigid cup, as shown in FIG. 4, that has a cylin 
drical side wall 54, which on the upper end thereof de 
velops into a heavy section 56 that serves to receive a 
succession of blows from a hammer, or the like. The 
lower end of the side wall 54 develops into a ring 
shaped surface 58 that is of the same transverse area as 
the upper surface of the ?ange 18, but with the surface 
58 tapering downwardly and outwardly as shown in 
FIG. 4. When the impact-imparting unit D is disposed 
as shown in FIG. 4, and the anvil 56 subjected to a suc 
cession of light blows by a hammer (not shown), the 
?ange I8 is reformed to extend downwardly and out 
wardly to pressure contact the O-ring 20 to effect a seal 
therewith. It will be apparent from the drawing that the 
injector tube body-engaging assembly C and impact 
imparting unit D of the invention are portable, and may 
be used to effect reforming of the ?ange 18 into sealing 
engagement with the O-ring 20 without removing the 
head A from the engine (not shown) of which it forms 
a part. 
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The ?ngers 32, as can best be seen in FIG. 5, are sep 

arated by spaces 60. When the invention is used in the 
manner above described, the plug 24 and ?ngers 32 are 
in surface contact with the interior surface of the upper 
tubular section 12, and prevent this upper tubular sec 
tion from deforming or having ripples formed therein 
when the ?anges 18 are subjected to the reforming op 
eration by use of the impact-imparting unit D. 
The use and operation of the invention has been pre 

viously explained in detail, and need not be repeated. 
I claim: 

1. A lightweight portable tool for reforming a ring 
shaped ?ange on a copper injection tube body in a die 
sel engine head to permit said ?ange to pressure 
contact a resilient O-ring and seal therewith without re~ 
moving said head from said engine, which injection 
tube body is of a type that includes upper and lower tu 
bular sections of different internal diameter, which at 
their junction de?ne a circumferentially extending 
body shoulder that tapers downwardly and inwardly, 
with said upper section having a machine ?nished inte 
rior cylindrical surface, said upper section having said 
?ange extending outwardly from the upper end thereof, 
which tool includes: 

a. a plug of substantially lesser depth than the length 
of said ?rst section, saiid plug having a transverse 
cross section such that said plug is snugly and slid 
ably insertable within the interior of said upper sec 
tion, with said plug having a tapered ring-shaped 
lower end that is adapted to said body shoulder, 
which plug includes a plurality of circumferentially 
spaced fingers that extend upwardly therefrom to 
the top of said ?rst section when said injection tube 
body is disposed in said head with said ?ange ex-' 
tending over said O-ring that is disposed in a circu 
lar recess formed in an upper surface of said head, 
said plug having a ?rst, centered, longitudinally ex 
tending and internally threaded bore therein below 
said ?ngers, with said ?ngers including arcuately 
curving external surfaces that have substantially 
the same radius of curvature as said interior surface 
of said ?rst section, and said ?ngers having internal 
surfaces that taper downwardly and inwardly to 
wards one another; 

b. a rigid, elongate body that has a longitudinal sec~ 
ond bore formed therein of greater transverse cross 
section than that of said ?rst bore, said body having 
an external frusto-conical surface that tapers 
downwardly and inwardly at substantially the same 
angle as said interior surfaces of said ?ngers; 

c. a threaded rod that extends downwardly through 
said second bore and engages said threads in said 
?rst bore; 

d. a head on said rod for rotating said rod, which 
head when said rod is rotated in an appropriate di 
rection with said plug being seated on said body 
shoulder, moves said body towards said plug and 
forces said external surfaces of said ?ngers into 
pressure contact with said interior surface of said 
?rst section to prevent said section from deforming 
when a longitudinally directed force is applied 
thereto; and 

e. ?rst means for concurrently applying a longitudi 
nally directed force to the entire external surface 
of said ?ange in a direction towards said head to 
reform said ?ange to sealingly pressure contact 
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said O-ring and without deforming said ?rst sec 
tron. 

2. A tool as de?ned in claim 1 which further includes: 
a. a rigid washer interposed between said head and 
body through which said rod extends, said washer 
tending to minimize friction as said head is rotated 
relative to said body. 

3. A tool as de?ned in claim 1 which further includes 
a pair of laterally spaced, parallel ?at surfaces defined 
on said body that may be removably gripped by a 
wrench that is held stationary to prevent said body 
from rotating when said head and rod are rotated. 

4. A tool as de?ned in claim 1 wherein said ?rst 
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6 
means de?nes a ring-shaped surface that tapers down 
wardly and outwardly and reforms said ?ange to pres 
sure seal with said O-ring when said ring-shaped sur 
face is brought into forceful contact with said ?ange. 

5. A tool as de?ned in claim lv wherein said ?rst 
means is an elongate rigid cup that de?nes a ring 
shaped surface at the open end thereof which tapers 
downwardly and outwardly, and which surface when in 
contact with said ?ange and said cup subjected to a 
succession of light blows, reforms said ?ange to pres 
sure seal with said O-ring. 

* * * * * 


