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To all whom it may concern; . . . . . . . 
Be it known that I, FREDERICK O. PAF 

MEYER, a citizen of the United States, re 
siding at St. Louis, Missouri, have invented 
a certain new and useful improvement in 
Machines for Drilling or Reaning Boiler 
Shells, of which the following is a full, clear, 
and exact description, such as will enable 
others skilled in the art to which it apper 
tains to make and use the same. - 
This invention relates to machines of the 

kind that are used for drilling or reaming 
boiler shells. - 

Boiler shells or drums valry in length from 
four ft. to thirty-six ft. and weigh as high 
as 20 tons each. The tube holes are formed 
in the cylindrical portion of the shell and 
are arranged in parallel rows that extend 
longitudinally of the shell. Heretofore it 
has been the usual practice to arrange a boil 
er shell or drum on rollers carried by the 
bed plate of a multiple spindle drill press, 
drill one row of longitudinal holes in the 
shell, then turn the shell so as to bring an 

5 imperforate portion of same into alignment 
with the drills and repeat the above opera 
tions in forming the other rows of holes in 
the shell. This same method is also used in 
the operation of reaming the holes in the 
shell. It is essential that the tube holes in 
the shell be disposed radially with respect 
to the center of the shell, and this causes 
considerable trouble when the shell is Sup 
ported by rollers during the drilling or 
reaming operation, for when the butt straps 
on the exterior of the shell ride up onto 
the rollers arranged at one side of the longi 
tudinal axis of the shell, the shell assumes 
an incorrect position, or, in other words, be 
comes so disposed with relation to the drills 
or reamers that the holes drilled or realmed 
in the shell when the butt straps are resting 
on the shell will not be absolutely radially 
disposed. Moreover, when the butt straps 
strike against the rollers that Support the 
shell considerable power or pressure is re 
quired to turn the shell to cause the butt 
straps to ride up onto the rollers. 
Another objection to the machines hereto 

for used for drilling or reaming boiler 
shells, is that the shell tends to revolve or 
turn after a large number of holes have 
been formed in one longitudinal Section or 
half of the shell, due to the fact that the 
weight of the imperforate portion of the 

shell and the but straps thereon is so much 
greater than the longitudinal section of the 
shell in which the holes are formed that the 
shell is unbalanced. It is, of course, neces 
sary to move the shell longitudinally of 
the bed plate of the machine to bring the 
different transverse sections of the shell 
into position to be acted upon by the drills 
or reamers, and when the shell is supported 
by rollers, this adjustment of the shell is 
effected by manually sliding the shell on 
the supporting rollers lengthwise of the 
bed plate. If the shell being drilled or 
reamed is very long, it is often necessary to 
turn it end for end in order to bring all 
portions of same into the range of the spin 
dles that carry the drills or realiners. 
From the foregoing it will be seen that 

a boiler shell drilling machine of the type 
in which the shell is supported on rollers 
during the operation of forming holes in the 
shell requires the services of a large num 
ber of workmen to handle the shell, con 
siderable time is required to change the po 
sition of the shell with relation to the tools 
that act on the shell, the butt straps on the 
exterior of the shell often cause the shell to 
assume Such a position that the holes formed 
in the shell will not be absolutely radial and 
considerable care has to be exercised to pre 
vent the shell from turning accidentally 
after it has become unbalanced, due to the 
formation of a large number of holes in one 
longitudinal section of the shell. 
The main object of my invention is to 

provide a machine for drilling or reaming 
boiler shells which is constructed in such 
a manner that it is possible for a few work 
men to drill or ream a large sized shell 
quickly and accurately. 

Another object is to provide a machine of 
the kind referred to which is so constructed 
that the butt straps on the exterior of the 
shell do not interfere with the adjustment 
of the shell or cause it to assume an incor 
rect position with relation to the tools used 
in the operation of forming holes in the 
shell. . . . . . ' 
Another object is to provide a boiler shell 

drilling or reaming machine which is so 
constructed that the shell will be held. Se 
curely against accidental rotary movement 
after the she has become unbalanced, due 
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And still another object is to provide a 
machine of the character mentioned which 
is so constructed that there is no liability 
of the shell striking against the tools cai 
red by the spindles of the achine di:iig 
the operation of arranging the shell in a 
position to be acted upon by the tools and 
during the operation of reinoving the shell 
from the machine at the coi)pletion of the 
drilling or reaming operation. - 
To this end I have devised a machine for 

drilling or reaming boiler shells, that com 
prises a base or bed plate, a gang of ro 
tatable spindles arranged above the bed 
plate, supporting struct l'es nounted on 
said base in such a way that they can be 
adjusted longitudinally of same, and means 
On said supporting structures adapted to be 
engaged with the ends or the heads of the 
shell for supporting the shell in such a way 
that the shell can be turned or revolved 
about its longitudinal axis, thus pi'oducing 
a boiler shell drilling machine that is dis 
tinguished from the conventional boiler 
shell drilling machines, in that the shell is 
supported from its center instead of at its 
lower side. Various means may be used 
for rotatably mounting the shell on Said 
supporting structures, but prefer to equip 
said supporting structures with horizontally 
disposed shafts provided with devices that 
are adapted to be inserted in the manholes 
in the heads or ends of the shell and se 
curely clamped to Sanhe, and provide one 
of said supporting stiructures with an Oper 
ating mechanism for turning the shaft 
thereon so as to revolve the shell to bring 
different portions of same into position to 
be acted upon by the tools used to form holes 
in the shell. In order to eliminate the pos 
sibility of the shell striking against the 
tools when the shell is being mounted on 
the means that sustains Sahne during the 
operation of forming holes in the shell, 
construct said supporting stil'ict'es in such 
a way that they can be adjusted transverse 
ly of the base ol' bed plate of the imachine, 
as well as longitudinally of said base, there 
by enabling the shell to be arranged in ap 
proximately the correct horizontal position 
on said supporting structures when said sup 
porting structures are positioned at one side 
of the bed plate, and said supporting struc 
tures thereafter moved transversely of the 
bed plate so as to carry the shell into align 
ment with the tools. 

Figure 1 of the drawings is a side eleva 
tional view, partly broken away, of a boiler 
shell drilling or reaming machine con 
structed in accordance with my invention. 

Figure 2 is an end view of said machine. 
Figure 3 is a vertical, transverse sectional 

view, illustrating one means that may be 
used for sustaining the intermediate portion 
of the shell and preventing it from vibrat 
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ing and turning when the tools are acting 
On the shell; and - 

Figure 4 illustrates an air jack that may 
be used instead of a turn-buckle for tighten 
ing the flexible innenbei that extends over the 
top side of the shell. 

fei'er ring to the cli'awings. A designates 
a prise (; ;' bed plaig it is a 'raged hori 

or it laity of ro Y ZOItalis lice' 
tatable spindles 3 are adapted to be 
equipped with drills or 'eatiei's that are 
used to di'ill Ol' jeal infies in a boiler shell 
a?, said ::ise A being of considerably gi'eater 
length than the portion C of the machine 
which carries the spiries i3, at tie up 
light D of the inachine which cai'i'ies the 
portion C being arranged at the real' side 
of the base A. So that it will of interfei'e 
with the adjustinent of the shell longitudi 
inally of the base ..., thi ling a long 
shell to be cpe'ai of the i. 

machie without the neces ul'ting the 
she end for eid. The base A is equipped 
with ty's) suppoiting stillettlies if and if 
that a 'e provided with Orizontally-disposed 
shai's G and G' that carry the shell a means 
being provided for enabling said shafts to 

is Gi' heads 
the shell 

be detachably conjected to the ej 
gy of the sheii in such a way that 
seives to coininect the two supportii r still 
tures F and F together, but is capable of 
being revolved of Illiner relatively to said 
Supporting stricti'es is turning one oi' he 
other of striki shafts G or C. It is inna 
terial, so far as any invention is concerned, 
what means is employed to coinect the shell 
to the shafts G and G', but prefer to pro 
wide each of said shafts at its inner and with 
a non-circulai'-shaped member 1, show; in 
iFigure 3, that, coinforinas to and which is 
- - - - tes in the nanhole in the 
head / of the shell with Sylhich it co-operates, 
and hold said ineline' clailped tightly 
against the shell heal by a clamping device 
2 arranged oin the inside of the shell in en 
gagement yith the flanged portion of the 
shell head that surrounds the main hole, as 
shown in Figure 1. The clamping device 2 
may be formed conveniently by a bar ar 
l'anged transversely at the inner end of a 
;'otatable rod 3 which extends through the 
shaft. Of the member 1 with which said 
clamping device co-operates, said rod being 
provided adjacent its outer end with a screw 
threaded portion 3 that passes through a 
inut 4 which bears against the outer end of 
said shaft. in mounting the shell on the 
shafts G and G' the rods 3 are turned into 
such a position that the clainping devices 2 
thereon will be disposed horizontally. this i. v, , 

pennitting said clanping devices 2 and the 
manhole engaging members; 1 on the shafts 
G. and G' to be inserted in the manholes in 
the heads of of the shell. The nuts 4 are then 
turned in a direction to cause the rods 3 to 
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move in Wardly, and when said rods reach 
such a position that the clamping devices 2 
on the inner ends of same are positioned 
within the shell beyond the flanged portions 
2 On the heads of the shell that Surround 
the manholes, said rods are then turned by 
manipulating handles 5 on the Outer ends of 
same so as to arrange the claimping devices 
2 in a vertical position oi' at right angles ) 
the longitudiinal axis of the hanholes which 
are oval-shaped, as shown in Figure 3. The 
clannping devices 2 are then held at rest by 
pressure applied to the handles 5 on the 
otter ends of the rods 3, and the nuts 4 are 
revolved in the opposite direction So as to 
move the rods 3 outwardly, thus causing the 
oval-shaped manhole engaging member's 1 
on the shafts G and G' to be drawn tightly 
into the manholes in the heads of of the shell, 
As shown in Figure 1, each of the nuts 4 
is preferably provided with a hand wheel 4, 
so as to facilitate turning said nutts during 
the operation of connecting the shafts G and 
G with the heads a? of the shell. After the 
members 1 on the shafts G and G' have been 
drawn into Snug engagement with the 
flanged portions 2 of the shell heads that 
Surround the manholes in said heads, the 
shell can be revolved easily by turning one 
or the other of said shafts and the shell will 
combine with the Supporting structures F 
and F in such a way that it joins said struc 
tures together. 
In the form of my invention herein illus 

trated the shaft G is provided with a worm 
gear 6 that co-operates with a Worm 7 on a 
shaft 8 carried by the supporting structure 
F and provided with a hand wheel 9. When 
it is desired to turn the shell so as to bring 
an imperforate portion of same into posi 
tion to be acted upon by the tools. E. this 
can be effected easily by turning the hand 
wheel 9, thereby imparting rotary movement 
to the shaft G and to the shell to which it 
is connected. Moreover, as the shaft G is 
provided with a worm gear 6 that meshes 
with a worm 7, said shaft and the bailer 
shell a to which it is connected will be pre 
vented from turning accidentally when the 
shell becomes unbalanced, die to the forma 
tion of a large number of holes in one longi 
tudinal section of the shell, . . . 

In order to prevent the shell or drum a 
from deflecting or vibrating when the tools 
are operating on same, I provide the ma 
chine with supports arranged intermediate 
the ends of the shell that are adapted to be 
noved into engagement with the underside 
of the shell, and a means for holding the 
shell securely on said supports while the 
tools E are operating on the shell. The par 
ticulair type or kind of supports that are 
used is immaterial, but I prefer to equip 
the base A with supports that can be 
moved into engagement with the underside 

B 

of the shell after the shell has been posi 
tioned on the shafts G and G' and which 
are so mounted. 61' arranged that they will 
not interfere with the longitudinal adjust 
ment of the supporting structures F and 
F'. In the form of any invention herein 
illustrated the base A is equipped with tWO 
pairs --of supports H consisting of screws 
ari'anged on the base under the portion C 
of the standard D. Of the machine that car 
ries the tool spindles B, each of Said Screws 
being rotatably mounted in an internally 
screw-threaded block H' and being equipped 
with a hand wheel H that is used to move 
the screw into and out of engagement with 
the underside of the shell. The blockSH 
are preferably pivotally mounted on the base 
A so that the screws H can be swung later 
ally into and out of engagement with the 
shell a when said shell is positioned on the 
shafts on the supporting structures F and 
F', and in order that said blocks may be 
bodily removed from the base A SO as to not 
interfere with the longitudinal adjustment 
of said supporting structures, removable pins 
H, shown in Figure 3, are used to connect 
said blocks to the base A. After the screws 
or supports H have been adjusted upwardly 
into engagement with the underside of the 
shell, a flexible member J, preferably a chain, 
is passed over the shell and tightened so as 
to hold the shell down securely on the Sup 
ports H, the opposite ends of said chain be 
ing connected in any suitable way to the 
base A and means being provided for tight 
ening said chain. Said means may consist 
of a turn-buckle J, as shown in Figures 1 
and 3, or one or more air jacks J, shown in 
Figure 4, can be combined with the chain 
J, so as to tighten same when it is desired 
to clamp the shell against the supports H. 
In order that the shell a may be mounted 
on the shafts G and G' and removed from 
said shafts without liability of the shell 
striking against the tools E of the machine, 
I construct the supporting structures F and 
F in such a way that the portions of same 
in which the shafts G and G' are mounted 
can be adjusted transversely of the base A, 
thereby enabling the shell to be mounted on 
said shafts when said shafts are positioned 
at One side of the tools E. . This can be 
accomplished in various ways, such, for ex 
ample, as by mounting the Supporting struc 
tures F and F on carriages K and K and 
providing means for adjusting said Sup 
porting structures transversely of said car 
riages so as to shift the shell into and out 
of vertical alignment with the tools E of the 
machine. As shown in Figures 1 and 2, 
each of the carriages K and K is provided 
with a transversely-disposed operating 
screw L that passes through an internally 
Screw-threaded bore on nut L on the Sup 
porting structure mounted on the carriage, 
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the rotary movement of said screw in One 
direction causing Said Supporting structure 
to move transversely of the carriage towards 
the rear of the base A of the machine and 
the "otairy movement of said sciew in the 
Opposite direction casing said suppoiting 
structure to move transversely to the car 
riage towards the front of the base A. A 
pawl and ratchet mechanish comprising an 
operating handle M is connbined with each 
of the screws L., so as to enable said screw 
to be rotated easily. 
Owing to the fact that the shell is of con 

siderably greater length than the portion C 
of the inachine which carries the tool spin 
dles 3, the supporting structures F and F. 
have to be adjusted longitudinally of the 
base A. to bling the various transverse sec 
tions of the shell into position to be acted 
upon by the tools carried by said spindles. 
in order to accomplish this adjustment of 
the shell easily, equip the base or bed plate 
A with rails N that extend longitudinally of 
same and provide the carriages K and K’ 
with grooved wheels or rollers O that travel 
on said rails, thereby producing a supporting 
means for the shell that can be easily ad 
justed longitudinally of the base. 

Boiler shells or drums vary in diameter. 
Accordingly, when a shell of small diameter 
is being operated on it is necessary that the 
shafts G and G be arranged at a higher 
level than when a shell of maximum diam 
eter is being operated on. Consequently, 
prefer to construct the machine in such a 
way that the shafts G and G can be raised 
and lowered easily. In the form of any in 
vention herein illustrated this is accoln 
plished by equipping the supporting struc 
fires F and F. With filler blocks P that can 
be removed and replaced by filler blocks of 
different thickness when it is desired to vary 
the level of the shafts G and G'. 

in using Bay improved machine the car 
riages is and K are spaced apart far enough 
to permit a boiler shell or drum to be ar 
1'anged between the shafts G and G on the 
supporting structures mounted on said car 
riages, said supporting structures at this 
inne being arranged adjacent the front ends 
of the carriages. The shell is lifted or 
moved upwardly to such a height that the 
Ihenaers 1 on the shafts G and G can be in 
seited in the manholes in the heads by of the 
shell, and thereafter, the clamping devices 
2 al'e nanipulated so as to draw the men 
bel's 1 into snug engagement with said man 
holes, thus causing the shell to be firmly 
clamped to the shafts G and G. The 
ratchet levers M are then actuated so as to 
rotate the screws and move the supporting 
structures F and F transversely of the car 
riages K and K' into such a position that 
the shell will be positioned in vertical align 
ment with the tools E, care being taken to 
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cause the tools to be positioned in absolutely 
longitudinal alignment with the longitudi 
nal axis of the sheil. The supports H are 
then adjusted upwardly into engagement 
with the underside of the shell and the chai: 
- is thereafter passed over the shell and 
tightened so as to hold the shell firhiy down 
on said supports . The tools E are then 
operated in such a way as to form one on 
gitudiia row of holes in the top side of the 
shell, and after said row has been formed, 
the hand wheel 9 is rotated so as to tarn the 
shell into position to bring an imperiorate 
portion of same directly under the tools E. 
After the required number of longitudinal 
Irows of holes have been formed in this 
transverse Section of the shell the carriages 
K and K are moved longitudinally of the 
base A, so as to bring the next ti'ansverse 
section of the shell into the range of the 
tools E, the hand wheel 9 being manipulated 
so as to turn or revolve the shell to bring 
the impeiforate portions of same into align 
ment with the tools E. After the holes have 
been formed in the shell, or after the holes 
have been reanned, the supporting structures 
F and F are moved transversely of the car 
riages X and K towards the front of the 
base A by operating the ratchet levers M 
so as to position the shell in front of the 
tools E, thus enabling the shell to be re 
moved from the shafts G and G without 
liability of striking against the tools E. 

in view of the fact that the shell is sup 
ported at its center by shafts which are en 
gaged with the manholes in the heads of the 
shell or in temporary heads that are inserted 
in the end portions of the shell, the butt 
straps on the exterior of the shell do not 
interfere with the adjustment of the shell 
or cause it to assume an incorrect position 
with relation to the tools used in the oper 
ation of forming holes in the shell. As the 
shell is firmly clamped to two shafts, one of 
which is combined with a mechanism for 
turning the shaft, the shell can be rotated 
easily, and as the shell is carried by sup 
porting structures which are mounted on 
carriages, it is a simple matter to move the 
shell longitudinally of the base to bring the 
various transverse sections of same into 
alignment with the portions of the machine 
in which the tool spindles are mounted. 
Even after the shell has become unbalanced, 
due to the formation of a large number of 
holes in one longitudinal section or half of 
the shell, there is no liability of the shell 
turning accidentally, owing to the fact that 
the shaft G is locked by a worm 7 and worm 
gear 6. While I have herein illustrated my 
invention embodied in a machine in which 
the worm is operated by a hand wheel 9, 
it will, of course, be obvious that an electric 
motor or other suitable means could be used 
in place of the hand wheel 9 to rotate the 
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worm 7 to: turn-the shell a. In addition to 
the desirable features above pointed oit, a 
machine of the construction above described 
makes it possible to use short drills or real 
ers, because the supporting structures F and 
F’ are nounted in such a way, that it is not 
necessary to have a considerable clearance 
between the top side of the shell and the 
tools mounted in the portion C of the ma-. 
chine that hangs over the shell. In other 
words, by mounting the supporting struc 
tures F and F in such a way that they can 
be move titansversely, of the carriages K. 
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and K, the shell can be ai'ranged in approx 
imately correct horizontal position on the 
shafts G and G' when the supporting struc 
tures F and F are positioned at one side of 
the tools E or at the front of the base A, and 
thereafter, said supporting structures can be 
moved rearwardly so as to arrange the shell 
in longitudinal alignment with the tools E. 
Accordingly, even if the machine is equipped 
with short tools E, there is no liability of 
the shell striking against said tools., when 
the shell is being mounted on or removed 
from the means that supports same during 
the operation of forming holes in the shell. 

Having thus described my invention, what 
I claim as new and desire to secure by Let 
ters. Patent is: - . . . . . . . . . . . . . . 

boiler shells, comprising rotatable tool spin 
dles, and means for supporting a boiler shell 
at the centers of the heads or end pieces of 
the shell during the operation of forming 
holes in the shell with the tools - on said 
Spindles. ". . . . . . . . . . . . . . . . 
2. A machine for drilling, or leaming 

boiler shells, comprising a gang of rotatable 
tool spindles, supporting structures ar 
ranged at the ends of the shell being oper 
ated on, and means carried by said support 
ing structures and adapted to be engaged 
with the centers of the heads or end pieces. of the shell for supporting and sustaining. 
the shell in a stationary position while it is: 
being acted upon by the tools on said spin 
dles. . 

3. A machine for drilling or reaming 
boiler shells, comprising rotatable tool-spin 
dies, supporting structures a ranged at the 
ends of the shell-being operated on, horizon 
tally-disposed shafts carried by said slip 
porting structures, and means for enabling 
said shafts to be detachably connected to the 
heads or end pieces of the shell so as to sus 
tail) said shell and hold it stationary while 
the tools of Said, spindles are operating on 
the shell. . . . . . . - - 

4. A machine for drilling or reaming 
boiler shells, comprising rotatable tool spin 
dles, Supporting structures arranged at the 
ends of the shell being operated on, shafts 
on said supporting-structures provided with 
members that are adapted to be inserted in 

Sustained by 

the manholes in, the heads or end. ieces of 
the shell, and means for clampirig the heads 
to said members so as to cause the shell to be 

said shafts while the tools of 
Said Spindles are operating on the shell. 

5. A machine for drilling or reaming boil 
er shells, comprising a base or bed plate, 

70 

tool spindles arranged above said base, lon 
gitudinally-adjustable supporting structures 
on said base provided with means for sup 
porting a boiler shell at its center, and means 
for enabling said supporting structures to 
be adjusted transversely of the base to bring 
the shell into and out of operative relation 
ship with the tools on said spindles. 
-6. A machine for drilling or reaming boil 

er shells, comprising a base or bed plate, a 
plurality of rotatable tool spindles arranged 
above said base, longitudinally-movable car 
riages mounted on said base, Supporting 
structures on said carriages, means for ad 
justing said supporting structures trans 
versely of the carriages, and means on said 
supporting structures adapted to be engaged 
with the heads or end pieces of a boiler shell 

75 

80 

85 

90 

for supporting the shell at its center and 
holding it in a horizontal position beneath. said spindles. 

7. A machine for drilling or reaming boil 
. . . . . . . er shells, comprising a base or bed plate, a : 1. A machine for - drilling - or reaming plurality of rotatable tool spindles ar 

ranged above said base, Supporting struc 
tures on said base, devices on said support 
ing structure adapted to be engaged with 
the heads or end pieces of a boiler shell for 
supporting the shell, means for rotating said 
shell to bring imperforate portions of same 
into position to be acted upon by the tools 
on said spindles, and means whereby said 
stipporting structures can be adjusted longi 
tudinally of the base and transversely of the 
base, for the purpose described. - 
- 8. An apparatus for drilling or reaming 
boiler shells, comprising rotatable tool spin 
dles, supporting structures arranged at the 
ends of the shell being operated upon, hori 
Zontally-disposed shafts carried by said 
Supporting structures and adapted to be con 
nected with the heads or end pieces of said 
shell to sustain it in operative relationship 
With said spindles, and mechanism for ro 
tating one of said shafts to turn or revolve 
the shell about its longitudinal axis so as 
to bring imperforate portions of the shell 
into position to be acted upon by the tools 
of said spindles. ... . . . . . . . 

95 

00 

105 

O 

20 

9. An apparatus for drilling or reaming 
boiler shells, comprising rotatable tool spin 
dles, supporting structures arranged at the 
ends of the shell being operated upon, hori 
Zontally-disposed shafts carried by said sup 
porting structures and adapted to be con 
nected with the heads or end pieces of the 
shell to sustain the shell while it is being 
operated upon by the tools on said spindles, 
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and a mechanism for rotating one of said 
shafts comprising a Worm gearing. 

10. An apparatus for drilling, Ol' reaning 
boiler shells, comprising rotatable tool Spin 
dles, supporting structures arranged at the 
ends of the shell being opei'ated upon, de 
vices on said supporti apted ting sti'ictiii'es at 
to be engaged with the heads of ent pieces 
of the shell to support the shell hile it is being operated upon by the tools of said 
spindles, and enhovable eleinents assogiated 
with said devices so as to enable Said de-, 
vices to be raised or lowei'ed to adapt the 
machine to shells of different diallieters. 11. An apparatus for drilling or 'eaning 
boiler shells, comprising i'otatable tool spin 
dles, supporting structures ari'anged at the 
ends of the shell being operated upon and 
provided with means for Supporting the 
sheit at its center, and means ari'anged be 
tween said supporting structures for pre 
venting the shell from vibrating or turning 
when holes are being fo1'med in same by the 
tools of said spindles. 

12. An apparatus for drilling or realining. 
boiler shells, comprising rotatable tool spin 
dles, supporting structures arranged at the 
ends of the shell being operated upon and 
provided with means for Supporting the 
shell at its center, supports between said 
supporting structures that are adapted to 
be engaged with the underside of the shell, 
and means for clamping the shell Securely 
on said supports. 

13. A machine for drilling or 'eaming 
boiler shells, comprising rotatable tool spin 
dles, a base or bed plate, longitudinally 
adjustable supporting structures on said 
base, shafts on said suppoiting still ctures, 
ineans for connecting said shafts to the heads 
or end pieces of a boiler shell so as to sus 
tain said shell in operative relationship with 
said spindles, vertically-adjustable Sup 
ports on said bed plate adapted to be moved 
into engagement with the underside of the 
intermediate polition of the shell, and means 
for clamping the shell down on said Sup 
ports. 

14. A machine for drilling or reaming 
boiler shells, comprising 'otatable tool spin 
dles, a base or bed plate, longitidinally-ad 
justable supporting structures on Said base 
provided with means for rotatably support 
ing a boiler shell at its center and holding it 
in operative relationship with Said sidies, 
and vertically-adjustable support;3 on said 
base, adapted to be moved into engagement 
with the undel'side of the intermediate pop 
tion of the shell and a "ranged so as to not 
interfere with the longitudinal adjustinent 
of said supporting structures. 

15. A machine for drilling or reaming 
boiler shells, comprising rotatable tool spin 
dles, a base or bed plate, longitudinally 
movable carriages on said base, trans 
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versely-movable supporting structures 
mounted on Said carriages, horiz)nt:lly-dis 
posed shafts on Said supporting structures, 
means for detachably connecting the shafts 
to the heads or end pieces of a boiler shell, 
vertically-adjustable supports on the base 
adapted to be engaged with the underside of 
the intermediate portion of the shell, a flexi 
ble member that is adapted to be passed 
over the shell to hold it firmly on said sup 
ports, and means fol' tightening said flexi 
ble member. - 

16. A machine for drilling or 'eaming 
boiler shells, comprising rotatable tool spin 
dles, two spaced supporting structures be 
tween which a boiler shell is adapted to be 
arranged, ineans on said supporting struc 
tures adapted to be engaged with the man 
holes in the heads or end pieces of the shell 
to support the shell while it is being acted 
upon by the tools on said spindles, and 
means for turning or revolving the shell so 
as to bring imperforate portions of same 
into position to be acted upon by said tools. 

17. A machine for drilling or reaming 
boiler shells, comprising rotatable tool spin 
dles, two spaced supporting structures be 
tween which a boiler shell is adapted to be 
arranged, means on said supporting struc 
tures adapted to be engaged with the man 
holes in the heads or end pieces of the shell 
to support the shell while it is being acted 
upon by the tools on said spindles, means 
for turning or levolving the shell so as to 
bring imperforate portions of same into 
alignment with said tools, and means where 
by the supporting structures can be adjust 
ed longitudinally with respect to the tools 
on said spindles. 

18. A machine for drilling or reaming 
tube holes in boiler shells, comprising a base 
or bed plate, an upright on said bed plate, 
vertically-disposed tool spindles mounted in 
a laterally-projecting portion on said up 
right, and longitudinally-adjustable sup 
porting structures on said base provided 
with means adapted to be engaged with the 
heads or end pieces of the shell to support 
the shell in a horizontal position beneath 
said spindles while it is being acted upon by 
the tools carried by said spindles. 

19. A machine for drilling or reaming 
tube holes in boiler shells, comprising a base 
or bed plate, an upright at one edge of said 
bed platé, vertically-disposed tool spindles 
mounted in a laterally-projecting portion on 
said upright, longitudinally-adjustable sup 
porting structures on said base provided 
with means adapted to be engaged with the 
heads or end pieces of the shell to support 
the shell in a horizontal position beneath 
said spindles while it is being acted upon 
by the tools carried by said spindles, a 
manually-operable means for turning the 
shell to bring imperforate portions of same 
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into alignment with said tools when said 
tools are not operating on the shell, and 
means for preventing the shell from vibrat 
ing or turning while it is being acted upon 
by said tools. 

20. A machine for drilling or reaming 
tube holes in boiler shells, comprising a base 
or bed plate, an upright at One edge of said 
bed plate, vertically-disposed tool spindles 
mounted in a laterally-projecting portion on 
said upright, longitudinally-adjustable Sup 
porting structures on said base provided 
with means adapted to be engaged with the 
heads or end pieces of the shell to Support 
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the shell in a horizontal position beneath 
said spindles while it is being acted upon 
by the tools carried by said spindles, a 
manually-operable means for turning the 
shell to bring imperforate portions of same 
into alignment with said tools when said 
tools are disengaged from the shell, means 
for preventing the shell from vibrating or 
turning while it is being acted upon by said 
tools, and means whereby said supporting 
structures can be adjusted longitudinally of 
the base and also transversely of the base, 
for the purpose described. 

REDERICK O. PAHMEYER. 
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