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To all whom it may concern: 
Be it known-that we, LEoroLn BAUMANN, 

Sn, and FREDERICK‘ BA'UMANN,‘ citizens‘ of ‘ 
the United States, residents of Philadelphia, ‘ 
in the county of Philadelphia and vState 'of' 
Pennsylvania, have invented new and useful j 
Improvements in Tools ‘for Goring 'Gun 
Forgings and Shafting, ‘of which the follow-. 
ing is‘a speci?cation. ‘ 
Thls lnvention relates to tools for coring 

gun-forgings and shat-ting althoughjnot re‘? 
stricted to such use. ‘ j j . 

An important object of the invention 13 to 
A provide in a too-1 of the above mentioned 
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character a means whereby'the strain of ro 
tation exerted ‘during a‘ coring operation‘ 
may be so distributed as to render‘the tool 
capable of withstanding any strain imparted 
to the same durin its period of operation, 
and means for obviating the vibration of the 
tool during the operation thereof, thereby 
insuring the maximum accuracy. ' ‘ c 
A further object of this invention is to 

provide in a tool of the character hereinbe 
fore stated, a means whereby a minimum 
amount of metal is removed in the ‘formj of 
valueless chips but the major portion ‘of the 

core. ‘ j 7 

Another object of the invention is to pro 
vide in a tool of the above mentioned char? 
acter a means whereby the material lying in 
the path'of the cutting element may be‘ 
grooved immediately priorto the removal 
of the same by this cutting element, thus re 
ducing the size of the cuttings inorder to 
permit them to p'ass‘freely from the bore 
without clogging or obstructing‘ the passage 
through which they are ejected. ‘ 
A further object of the invention is to pro! 

vide in a tool of‘the character described a 
means whereby the cutting edges of. the 
various cutting elements employedv may be 
maintained in a radial position with respect 
to the axis of the‘tool in order that‘ the strain ‘ 

metal is removedin the form of a valuable‘ 
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of rotation may be at all times ‘exerted per 
pendicularly to the radii common to the cut 
ting edges of said tools, thereby eliminating 
any ‘tendency of the tool to “lead o??” dur 
inglits' operation. ‘ ‘ 
A further object of the invention is to 

provide in a tool of the above mentioned 
character a means whereby a free vvertical 
vibration of the core may be permitted dur 
ing the operation of the‘same. 
A still further ‘object of the invention is 

to provide in a tool of the above mentioned 
character a means whereby the cutting end 
of the tool ‘may be ‘reinforced against wear 
resulting fro'mthe ‘contact thereof with the 
metal upon which the tool is operating. 
A further object ‘of the‘ invention is to 

provide‘in' a tool of the above mentioned 
character a. means whereby a suitable cooling 
agent or lubricant maybe regularly and con 
stantly employed in connection with the 

‘ same in order to maintain a normal temper 
ature within the device and throughout the 
material which is ‘desired to be‘ operated 
upon. , > v 

A further object of the invention is to 
provide in ‘a tool of the above mentioned 
character a means whereby the cooling agent 
or lubricant employed may be utilized as a 
means ‘ for ejecting the cuttings obtained 
during the coring operation from the path 
of travel of the tool. A 
A further object is to provide in a tool of 

the above mentioned ‘character a means for 
facilitating the removal of the cooling agent 
or’ lubricant together with the cuttings car 
ried thereby from‘ the path of travel of the 
too . ‘ 

* Another object of the invention is to pro 
vide in a tool of the ‘character hereinbefore 
disclosed, a means whereby a primary bore 
may be enlarged or counter-bored during 
the same cutting operation that forms the 
initial or primary bore. 

further object is to provide a tool of the 
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above mentioned character which is simple 
in construction, inexpensive to manufacture, 
effective in use, and reliable in operation, 
Other objects and advantages of this 1n 

vention will be apparent during the course 
of the following description. 
In the accompanying drawings forming a 

part of this speci?cation and in which like 
numerals are employed to designate llke 
parts throughout the same, 
Figure 1 is a side elevation of the tool em 

bodying our invention, 
Fig. 2 is a horizontal longitudinal sectional 

view of a gun-forging showing the same 
mounted within a lathe and as being oper 
ated upon by the tool embodying our inven 
tion, the tool being shown in top plan, 

Fig. 3 is an end elevation of the tool, parts 
appearing in section, 

Fig. 1i is an end elevation of the tool de 
picting a plurality of grooving elements ap 
plied thereto, parts appearing in section, 

Fig. 5 is a detailed elevation of a groov 
ing element, the grooving element being 
shown as secured within the end of the tool, 

Fig. 6 is an enlarged detail fragmental 
sectional view of a portion of a forging 
showing diagrammatically a plurality of 
grooves formed therein, 

Fig. 7 is a perspective view of a grooving 
element, and 

Fig. 8 is a perspective view of a modi?ed 
form of grooving element. ‘ 
In the drawings, wherein for the purpose 

of illustration is shown a preferred form 
_ of our invention, the numeral 10 indicates ‘a 
lathe having a chuck 1.1 within which the 
work such as a gun-forging or shafting 12 
of any form desired to be operated upon is 
centrally secured. 
To a suitable portion, not shown, of the 

lathe 10 there is secured the tool embodying 
our invention, which tool is indicated as a 
whole by the numeral 13 and comprises a 
shank 11. To the shank 14 there is con 
nected a head 15, which head carries an 
elongated segmental shell 16, which shell is 
provided at one end thereof with an offset 
or hearing portion 17. ‘Within the offset 17 
there is arranged a plurality of bearing strips 
18’, the bearing strips being dove-tail as 
clearly shown in Fig. 3 and formed of a 
relatively harder metal than the bearing por 
tion 17. The strips 18’ may be secured in 
their relative positions by means of set 
screws or the like 19’ and are adapted to be 
easily removed to permit the insertion of 
new ones. By this arrangement of wear 
strips it has been found that excessive wear 
upon the offset or bearing portion may be 
relieved when such wear strips are formed 
from a relatively harder metal-than the off~ 
set or bearing portion 17. Upon one face of 
the segmental shell 16 there is arranged a 
cutting element 18 which is provided with ‘a 

26’ is rectangular in cross section. 
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tongue 19 adapted to seat within a groove 
20, the groove 20 being formed within the 
shell 16 as clearly shown in Fig‘. The 
tongue 19 and groove 20 preferably extend 
throughout the entire length of the cutting 
element 18 and they together with set screws 
21 are adapted to retain the cutting element 
18 always in a desired position with respect 
to the shell 16. In actual practice it has 
been found necessary, in order to insure an 
accurate cutting during the operation of the 
tool, that the cutting edge 22 of the cutting 
element 18 be arranged radially with re 
spect to the center of curvature of the seg 
mental shell 16. In Fig. 3 the radius of 
curvature of the segmental shell 16 is indi 
cated by the character 7”, which radius it is 
apparent is common to the cutting edge 22 
of the cutting element 18. 
In actual practice it has been found de 

sirous in many instances that the shell have 
an arc ofappreciably more than 1800 and it 
has further ‘been found by experiment that 
the core 23 obtained by the operation of the 
tool partakes of a vertical vibratory move 
ment during the operation. In order to per 
mit a free vibration of the core 23 and 
thereby eliminating any vibratory movement 
of the shell 16 which would Otherwise be im 
parted thereto it has been found necessary 
that the inner wall of the shell 16 be slightly 
?attenedtas shown at 24. ‘ 
By experiment it has been discovered that 

‘a more effective and faster cutting of the 
tool 18 may be attained if one or more 
grooves is cut. in the path of travel immedi 
ately prior to the cutting of the too-l 18. It 
has further been found, by cutting one or 
more grooves, that the cuttings or chips ob 
tained by the tool 18 are removed in a split 
condition or in ?ner particles and as a re 
sult of this splitting or ‘breaking up of the 
chips they are more easily ejected from the 
bore of the forging or other material oper 
ated upon. As a means for cutting a groove 
immediately prior to the cutting of the cut 
ting element 18 we employ a grooving ele 
ment 25 which comprises a shank 26 having 
a cutting point 29, which cutting point pref 
erably extends slightly deeper into the ma: 
terial operated upon than the cutting ele! 
ment 18. If it is desired to form a plurality 
of grooves as. above described a plurality of 
grooving elements may ‘be employed and 
arranged with respect to each other as clearly 
shown in Fig. 4. In Fig. 8 we have shown a 
slightly modified form of grooving element 
25’, it differing from the grooving element 
hereinbefore described only in that the shank 

As a 
means for retaining the grooving elements 
in position we preferably employ set screws 
28 as clearly shown in Fig. 5. 
When considering Fig. 4 it will be noted 

that the cutting faces 27 of the cutting 
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points 329' are arranged? radially Twith're 
V sp‘ect to the .center ofcurv‘ature of theshell 
16, the radial line ‘9"! being shown ‘as ‘com 
mon to the cutting points 29.“ In actual 
practice it has been found essential that the 
cutting points 29 bearranged’radially with 
respect to the ‘centerbf ‘curvature of the 
shell 16 as above described in order to in 
sure‘ an accurate operation of the ‘ tool. 
When considering Fig. 6 it is apparent‘that 
the portions of the metal lying between the 
grooves v30 formed ‘by the grooving elements 
25 will be removed independently of each 
other since the cutting element 18 does not 
make a cut so deep as the cutting points 29 
of the grooving elements 25. Since these 
portions are removed independently of each 
other it will be readily understood that the 
chips obtained by the cutting element 18, 
being ?ner particles than would otherwise 
be, may be more readily ejected from the 
bore of the material such as a gun-forging 
or shafting 12. . 

As a means‘ for ejecting‘ chips from the 
bore of the material ‘or gun-forging 12 we 
employ a liquid supply pipe 31 which is se 
cured upon one edge of the shell 16 by 
means of clamps 32. This pipe is adapted to 
be connected to a suitable source of liquid 
such as soapy water, which liquid is adapted 
not only to facilitate the removal of the cut 
tings but also to prevent the cutting element 
18 from overheating during the operation. 
The end of this pipe is bent to an arcuate 
shape as clearly shown in Figs. 3 and 4 and 
has its open end arranged in proximity to 
the cutting tool 18. Upon the liquid sup 
ply pipe 31 there is imposed an air supply 
pipe 33, the air supply pipe 33 being adapted 
for connection with a suitable source of air 
pressure, not shown, and secured in position 
by means of a plurality of clamps 34. substan 
tially identical with those indicated by the 
numeral 32. The air supply pipe 33 extends 
substantially throughout the length of the 
shell 16 and has its end bent to an‘arcuate 
shape as shown at 35. The end of the ar 
cuate shaped portion 35 is bent to a parallel 

‘ position with respect to the pipe 31 as shown 
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at 36 in order that a supply of air may be 
directed outwardly from the bore, thereby 
facilitating the removal of the liquid to 
gether with the cuttings or chips obtained by 
the cutting element 18. Although‘ these 
pipes are illustrated and described as being 
secured to the tool by clips, this structure is 
not mandatory but is only indicative of one 
means of assembly. In conditions where 
soldering would prove advantageous this 
means of securing the pipes to the tool may 
be resorted to within the scope of the inven 
tion. 

Provision is made in this tool for‘enlarg 
ing the initial or primary bore for any pre 
ferred portion of its length. This is accom 

plished by‘ enlarging or increasing the diam 
eter of the shell 16 intermediate its termi 
nals, thereby forming a transverse shoulder 
41. A longitudinal groove 39 is provided in 
this enlarged portion of the shell 16 for the 
reception of a tongue ‘38 extending from a sec 
ondaryor auxiliary cutting element 37. The 
secondary cut-ting element 37 is secured to 
the enlarged portion‘ of the shell 16 by set 
screws40. The secondary cutter 37 may be 
secured to the shoulder 41 formed at any 
preferred point on the shell 16 relative to its 
length, this position being determined by the 
length that it- is desired to make the e11 
larged how. 
The operation of the device is as follows: 
The cutting element 18 and grooving 

points 29 of the tool 13 are brought into en 
gagement with the rotating work such as a 
gun-forging or shafting 12 whereupon a 
core 23 is formed, which core in diameter is 
‘substantially equal to the inner diameter of 
the shell 16. As the work or gun-forging or 
shafting 12 is rotated with respect to the tool 
13 one or more grooves are formed in the 
path of travel of the cutting element 18 as 
shown in Fig. 6, the grooves being formed by 
the cutting edge or point 29 of the grooving 
element 25. It is apparent therefore from 
Fig. 6, since the cutting point 29 makes a 
deeper out than the cutting element 18, that 
the chips obtained by the cutting element 18 
are reduced to ?ne particles and because of 
this splitting or reduction to particles the 
chips may be removed from the bore of the 
work without becoming lodged‘ therein. 
During the operation of the tool preferably 
soapy water is injected into the bore of the 
forging or other work through pipe 31, the 
liquid serving as a cooling agent, as a lubri 
cant, and as a means for ejecting the chips 
from the bore of the forging. In order to 
facilitate the removal of liquid from the 
bore, air is injected into the bore through the 
pipe 33, the air being released or ejected 
from the pipe 33 through the bent portion 
36 in an opposite direction to the advancing 
movement of the tool 13. 

If it is desired to enlarge the bore for any 
desired length the cutter 37 is secured in po 
sition. This tool will engage the wall of 
the bore made by cutter 18 and thus enlarge 
this bore commensurate with the distance 
which the cutter 37 extends radially beyond 
the cutter 18. ‘ 

It is to be understood that various changes 
in the shape, size and arrangement of parts 
may be resorted to without departing from 
the spirit of our invention or the scope of the 
subjoined claims. 
Having thus described our invention, what 

we claim as new and desire to secure and 
protect by Letters Patent of the United 
States, is: 

1. A coring tool comprising a segmental 
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shell the inner curved surface of which 
constitutes an are greater than 180°, said in 
ner surface being ?attened to permit a vi~ 
bratory movement of the core, and a cutting 

5 element carried by said shell. 
2. A device of the‘ character described 

comprising a segmental shell, a cutting ele 

ment carried by said shell, and a second cut 
ting element secured to said shell interme 
diate its ends and having its cutting edge ex- 10 
tending radially from said shell. 

LEOPOLD BAUMANN, 'sR. 
FREDERICK BAUMANN. 

Copies of this patent may be obtained for ?ve cents each, by addressing the “Commissioner 01’ Patents, 
Washington, D. 0.” ' 


