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1. 

This invention relates to a method and appa 
ratus for pressing end members into the ends of 
cylindrical shells, and more particularly to the 
fitting of heads and bottoms in range boiler shells. 

Objects of the invention are to provide Such a 

2 
... above the front pair of bearings 2, midway be 

method and apparatus for easily and quickly pro- . . 
ducing the desired assembly of parts with a min 
imum of manual labor. 
In accordance with this invention one end of an open end cylindrical shell is compressed slightly 

to make it oval and thereby increase its diam 
eter in one direction. A circular member or head 
that is to be fitted in the end of the shell is tilted 
so that it readily can be inserted in the oval end, 
preferably by telescoping the shell over the head. 
The pressure then is released from the Oval end 
of the shell and the head is swung into a plane 
perpendicular to the axis of the shell, thereby 
pressing its periphery against the inner surface 
of the shell. The head preferably is supported 
in tilted position by arms, both of which can be 
retracted, one a greater distance than the other, 
to straighten the head in the shell. The shell may 
be telescoped over the tilted head by the means 
by which a bottom member is pushed into the 
shell. Thus, the bottom may be mounted on a 
plunger which moves it against the adjacent end 
of the shell to push the shell forward over the 
tilted head until the shell is stopped by an abut 
ment. Continued advance of the plunger forces 
the bottom into the adjoining end of the station 
ary shell where it is held by frictional engage 
ment with the shell wall. 
The preferred embodiment of the invention is 

illustrated in the accompanying drawings in 
which Fig. 1 is a side view, partly insection, show 
ing the deformed end of the shell ready to be 
pushed over the tilted head; Fig. 2 is a similar 
side view but showing the head and bottom in 
serted in the shell; and Fig. 3 is a vertical section 
taken on the line III-III of Fig. 1. " ... 

Referring to Figs. 1 and 3 of the drawings, 
mounted on a table are two rows of bearings 2 
for supporting a cylindrical shell 3, such as a 
range boiler shell, open at both ends. The front 
legs 4 of the table extend above it and support a 
rearwardly extending frame 6 on which a vertical 
fluid pressure cylinder 7 is rigidly mounted. The 
piston rod 8 from this cylinder extends down 
through a hole in the frame and supports a bi 
furcated bracket 9 in which a concave roller is 
journaled. The bracket has laterally extending 
lugs 2 that project into vertical slots 3 in par 
allel vertical-guide members 4 depending from 
the bottom of the frame. The roller is disposed 
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tween them. When boiler shell 3 is placed on the 
bearings its front end is positioned directly be 
low the roller, which at that time is elevated. 
This position of the shell is assured because the 
usual spud hole near the bottom of the shell is 
fitted over a spring-pressed pin 6 projecting Up 
through a longitudinal slot in the table. This 
pin is mounted in a block 8 that is slidable 
lengthwise of the table in a guide member 9 con 
nected to the bottom of the table. The pin also 
insures that the spud hole will be in the correct 
position relative to the holes in the head that 
subsequently is mounted in the shell. 
Between front bearings 2 and the front end 

of the table the latter is provided with a longi 
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tudinal slot through which a lever 2 extends. 
The central portion of this lever is pivotally 
mounted in bearing brackets 22 secured on the 
table. Fitting over the upper end of this lever to 
which it is pivotally connected is a slotted hori 
Zontal arm 23 having a hook at its inner end and 
a handle 24 at its outer end. The opposite sides 
of this arm also are provided with vertical slots 
26 that fit over a pin 27 extending through the 
upper end of a short lever 28. The lower end of 
this lever is pivotally mounted in a bracket 29 on 
the table. A second bifurcated arm 3, below and 
parallel to the One just described, is also pivotally 
connected to the opposite sides of the long lever. 
The inner end of this arm is provided with a 
hook While its Outer end has vertical slots 32 fit 
ting over a pin 33 extending through the short 
lever. A flexible line 30, connected at its oppo 
site ends to the two arms at points between the 
two levers, extends around a sheave 34 journaled 
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in brackets 35 mounted on the table. A coil spring 
36 is connected to the handle end of the upper 
arm and to the short lever 28 below it. 
With this arrangement of arms and links, 

when handle 24 of the upper arm is raised, it 
causes line 30 to pull down on the outer end of 
the lower arm, thereby simultaneously moving the 
hooks on the inner ends of the arms vertically to 
ward each other. Also, the two levers can be swung rearwardly to locate the hook on the upper 
arm behind the hook On the lower arm. This is 
done by Suitable means connected to the lower 
end of long lever 2 f, such as by a piston rod 38 
extending from the lever back to a piston in a 
fluid pressure cylinder 39. This cylinder is pivot 
ally supported by a pair of brackets 4f secured to 
the bottom of the table so that the cylinder can 
rock up and down as the lower end of the long 
lever moves in an arc. The hooks on the inner 
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ends of arms 23 and 3 are adapted to project 
through the usual pipe-receiving holes in a range 
boiler's circular head 42 and to support that head 
in front of boiler shell 3 with the peripheral 
flange of the head projecting toward the shell. 
To prevent the head from tilting Sideways, a bi 
furcated horizontal yoke 40 between arms.23 and 
3 straddles levers 2 and 28 to which it is pivot 
ally connected. The rear end of the yoke extends 
transversely of the table and is located close to 
head 42. This end of the yoke carries a pair of 
laterally spaced threaded studs 45 that can be 
adjusted to engage laterally spaced points on the 
head, thereby preventing the head from. tilting sideways. 

Mounted on the rear end of the table is a hori 
zontal fluid pressure cylinder 43 the piston rod 
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4. 
pivots the head about the point at its bottom 
where it contacts the shell, and pulls the head 
back against a stop member 52, thereby straight 
ening it in the end of the shell and causing its 
peripheral flange to tightly engage the inner Sur 
face of the shell. Yoke stads 45 hold the head 
against lateral tilting while it is being pulled 
into position in the shell. Following this, cylin 
der 43 is reversed to pull plunger 4 away from 
bottom 49 and then handle 24 is lifted to release 
the hooks from the head. This allows a spring 
53, connected to pin 6, to pull the shell back to 
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44 of which extends through a bushing 46 in 
front of it. The front end of the rod carries a, 
circular plunger 4 provided with a central boss 
48 adapted to project through the center hole in 
a range boiler's bottom member 49. Frictional 
engagement of the boss with bottom 49 holds the 
bottom on the plunger with its peripheral flange 
engaging the front face of the plunger. 
In using this apparatus the boiler head 42 is 

slipped over the hooks on the inner ends of arms 
23 and 3f, and is held in a forward position, such 
as the dotted line position of Fig. 1. Before or 
after this, the bottom 49 is placed on the plunger 
47 which is in its retracted position shown in 
Fig. 1. Shell 3 then is rolled onto bearings 2 
from a conveyor or skids (not shown) at one side 
of the table, and it is rotated until positioningpin 
6 snaps up into the spud hole near the rear or 

lower end of the shell. This locates the front or 
upper end of the shell directly under the de 
pressing roller . . The operator operates a suit 
able valve (not shown) to supply fluid under 
pressure to the top of cylinder 7 so that the roller 
Will press down on the shell and ovalize its front 
end. thereby increasing its diameter horizontaly. 
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its original position with pin is at the rear end 
of its guide: member 9. The shell, with the bot 
ton and head tightly fitted in its opposite ends, 
now is ready to be removed laterally from the 
table in preparation for the next operation, which 
usually is the welding of the botton and head 
in the shell. 

It will be seen that with this apparatus one 
operator, with little effort, can quickly press the 
head and botton into a range boiler shell, and 
that - the parts Will be properly assembled for subsequent welding. . 
According to the provisions of the patent stat 

utes, I have explained the principle and con 
Struction of my invention and have illustrated 
and described what I now consider to represent 
its best embodiment. However, I desire to have 
it understood that, within the scope of the ap 
pended claims, the invention may be practiced 
otherwise than as specifically illustrated and 
described. - . . . . 

I claim: . . . . . . . . 

1. Apparatus for fitting a circular head tightly 
in One end of a cylindrical shell, comprising 
means for compressing said-end of - the shell 
slightly to make it oval, an arm extending length 
Wise of the shell beyond said end, said arm hav 
ing a front end adapted to be connected to said 
head, another member adapted to engage said 
head, said arm being movable forward relative to Fluid pressure then is admitted to the rear end 

of cylinder 39 to move upper arm 23 rearwardly 
to tilt the head, as shown in Fig. 1, so as to 
reduce the vertical space occupied by the head to 
less than the vertical diameter of the front end 
of the shell. Following this, fuid pressure is ad 
mitted to the rear end of cylinder 43 at the back 
of the table so that plunger 47 will move forward 
and press bottom 49 against the adjacent end of 
the shell to push the shell forward on bearings 2 
until its compressed front end reaches the dotted 
line position and strikes against concave abut 
ment 5i mounted on the table between the front : 
bearings 2 and the long lever 2f. In moving for 
Ward, the front end of the shell telescopes freely 
Over the tilted head the lowest point of Which is 
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Spaced a short distance above abutment 5 - Con- . 
tinued forward movement of the plunger forces 
the bottom into the end of the now stationary 
shell, as indicated in dotted lines in Fig. 1 and 
as shown in full lines in Fig. 2. 
Cylinder then is reversed to raise the de 

pressing roller ft so that the front end of the 
shell will spring back to its original circular 
shape. The tilted head 42, which now is inside 
the shell, is swung up into the upright position 
shown in Fig. 2 when the lower end of long lever 
2 is swung rearwardly by supplying fluid under 
pressure to the front end of cylinder 39. This 
lever retracts or moves forward arms 23 and 3 , 
but, due to the upper arm being farthest from 
the fulcrum of the lever, the upper arm is re 
tracted more rapidly than the lower one. This 
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Said member to support said head in tilted posi 
tion adjacent said oval end of the shell, means 
for effecting relative movement of the head and 
shell toward each other to insert, the head in 
Said oval end, and means for retracting said arm. 
for straightening the position of the head in the 
shell after said compressing means has been re 
leased from the shell. - - - . . . . . . . . . . 

2. Apparatus for fitting a circular head tightly 
in One end of a cylindrical shell, comprising 
means for compressing said end of the shell 
slightly to make it, oval, spaced arms extending 
lengthwise of the shell beyond said end, said arms 
having front ends adapted to engage the head 
to Support said head in tilted position adjacent 
Said oval end of the shell, means for moving the 
shell axially toward the arms, to telescope said 
oval end over the tilted head, means for releasing 
Said. Compressing means, and means for moving 
said arms lengthwise relative to each other in a 
direction to pull the tilted head into a plane sub 
stantially perpendicular to the axis of the shell. 

3. Apparatus for fitting a circular head and 
bottom tightly in the opposite ends of a cylindri. 
cal shell, comprising means for supporting the 
shell, means for holding the bottom adjacent, 
One end of the shell, means for holding the head 
tilted adjacent the opposite end of the shell, 
means for compressing the head end of the shell 
slightly to make it oval, means for pushing the 
bottom against the shell to telescope said oval 
end over the tilted head, means for stopping the 
axial movement of the shell so that the bottom   
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will be pushed into it, means for releasing said 
compressing means, means for pulling the head 
into straightened position in the shell, and means 
for retracting said bottom-pushing means. 

4. Apparatus for fitting a circular head tightly 
in One end of a cylindrical shell, comprising 
means for supporting the shell on its side, means 
above one end of the shell for pressing down 
On it to make the end oval, means adjacent said 
pressing means for holding a head tilted in line 
with the shell, means for moving the shell axially 
toward said head-holding means to telescope 
said oval end over the head, and means for pull 
ing the tilted head back into upright position 
after Said pressing means has been released from 
the shell. 

5. Apparatus for fitting a circular head tightly 
in one end of a cylindrical shell, comprising 
means for supporting the shell on its side, means 
above one end of the shell for pressing down 
On it to make the end oval, means adjacent said 
pressing means for receiving a head in line with 
the shell, means for moving said head-receiving 
means lengthwise of the shell to tilt the head, 
means for moving the shell axially toward said 
head-receiving means to telescope said oval end 
over the head, means for releasing said pressing 
means, and means for pulling the tilted head 
back into upright position. 

6. Apparatus for fitting a circular head tightly 
in one end of a cylindrical shell, comprising 
means for supporting the shell on its side, means 
above one end of the shell for pressing down on 
it to make the end oval, means adjacent said 
pressing means for supporting a head and being 
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movable to tilt the head, means for moving the 
shell axially toward said head-receiving means 
to telescope said oval end over the head, means 
for releasing said pressing means, and fluid pres 
sure means for retracting said head-receiving 
means to pull the tilted head back into upright 
position. 

7. Apparatus for fitting a circular head tightly 
in one end of a cylindrical shell, comprising 
means for supporting the shell on its side, means 
above one end of the shell for pressing down on 
it to make the end oval, a pair of vertically 
spaced arms adjacent said pressing means and 
having ends adapted to support a head in line 
with the shell, one of said arms being movable 
forward relative to the other to tilt a head sup 
ported thereby, means for moving the shell axial 
ly toward said arms to telescope said oval end 
over the tilted head, and means for retracting 
said one arm relative to the other one to pull 
the head back into upright position after said 
pressing means has been released from the shell. 

8. Apparatus for fitting a circular head tightly 
in one end of a cylindrical shell, comprising 
means for supporting the shell on its side, means 
above one end of the shell for pressing down on 
it to make the end oval, a pair of vertically 
spaced arms adjacent said pressing means and 
having ends adapted to support a head in line 
with the shell, one of said arms being movable 
forward relative to the other to tilt a head sup 
ported thereby, means for moving the shell ax 
ially toward said arms to telescope said oval end 
over the tilted head, a pivotally mounted lever 
pivoted to said arms, and means for Swinging 
the lever to retract said. One arm relative to the 
other one to pull the head back into upright posi 
tion after said pressing means has been released 
from the shell. 

9. Apparatus for fitting a circular head tightly 
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in one end of a cylindrical shell, comprising 
means for supporting the shell on its side; means 
above one end of the shell for pressing down on 
it to make the end oval, a pair of vertically spaced 
arms adjacent said pressing means and having 
ends adapted to support a head in line with the 
shell, one of said arms being movable forward 
relative to the other to tilt a head supported 
thereby, means for moving the shell axially to 
ward said arms to telescope said oval end over 
the tilted head, a support, a lever pivoted to said 
support and projecting above and below it, the 
upper part of the lever being pivotally connected 
to said arms, and fluid pressure actuated means 
connected to the lower end of the lever for Swing 
ing it to retract said one arm relative to the other 
one to pull the head back into upright position 
after said pressing means has been released from 
the shell. 10. Apparatus for fitting a circular head tight 
ly in one end of a cylindrical shell, comprising 
means for supporting the shell on its side, means 
above one end of the shell for pressing down on it 
to make the end oval, a pair of Vertically spaced 
arms adjacent said pressing means and having 
hook ends adapted to support, a head in line With 
the shell, means pivotally supporting said arms 
for manual movement of their hook ends toward 
each other, one of said arms being movable for 
Ward relative to the other to tilt a head Sup 
ported thereby, means for moving the shell axially 
toward said arms to telescope said Oval end over 
the tilted head, and means for retracting said one 
arm relative to the other one to pull the head 
back into upright position after said pressing 
means has been released from the shell. 

11. Apparatus for fitting a circular head and 
bottom tightly in the opposite ends of a cylindri 
cal shell, comprising means for supporting the 
shell on its side, means for holding the bottom 
adjacent one end of the shell, means for holding 
the head tilted adjacent the opposite end of the 
shell, means for compressing the head end of the 
shell slightly to make it oval, fluid pressure actu 
ated means for moving said bottom-holding 
means toward the shell to push said bottom 
against the shell and thereby telescope said oval 
end Over the tilted head, means for stopping the 
axial movement of the shell So that the bottom 
will be pushed into it, means for pulling the head 
into upright position in the shell after said com 
pressing means has been released, and means for 
reversing said fluid actuated means to retract said 
bottom-holding means. 

12. Apparatus for fitting a circular head tight 
ly in one end of a cylindrical shell, comprising 
means for Supporting the shell on its side, means 
above one end of the shell for pressing down on 
it to make the end oval, a pair of vertically spaced 
arms adjacent, said pressing means and having 
ends adapted to support a head in line with the 
shell, one of said arms being movable forward 
relative to the other to tilt a head supported 
thereby, means for moving the shell axially to 
ward said arms to telescope said oval end over the 
tilted head, means for retracting said one arm 
relative to the other one to pull the head back 
into upright position after said pressing means 
has been released from the shell, and means en 
gaging the head to hold it against tilting side 
ways as it is pulled into upright position in the 
shell. 13. Apparatus for fitting a circular head tight 
ly in one end of a cylindrical shell, comprising 
means for supporting the shell on its side means 



7. 
above: one end of the: shell-for-pressing down on it 
to make the end oval, a pair of vertieally spaced. 
arms adjacent said pressing, means and having, 
ends; adapted to support, a head in line with the 
shell, one; of said at its being movable forward 
relative to the other to: tilt a head supported 
thereby, incans for moving the shell axially to 
ward said arnas, to telescope said ovak end over the 
tilted head, a pivotally mounted lever pivoted to 
said arms, naeans for swinging the lever to re 
tract said, one arm relative to the other one to. 
pull the head back into upright position after 
said pressing means. has been released from the 
shell, and means. Connected: to said lever between 
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said arms for engaging the head at laterally 

the shell. 

0. 

spaced points to keep it. from tilting. Sideways 
while; it is being pulled. into. upright position in 
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