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2 Claims. (CI. 90-12.5) 
My present invention relates to a novel and 

extremely accurate valve seat cutting device and 
has for its main object the provision of Such 
a device in which the cutting element may be 
accurately positioned before the cutting opera 
tion is connenced and maintained in that pre 
Set position during the entire cutting operation. 

Generally Stated, the invention consists of the 
novel devices and combinations of devices here 
inafter described and defined in the claims. 

In the accompanying drawing, which illus 
trates the invention, like characters indicate like 
parts throughout the several views. 

Referring to the drawing: 
Fig. 1 is a plan view of the device showing 

the same in operative position on a motor block, 
Which block is indicated only diagrammatically 
and Some parts thereof being broken away; 

Fig. 2 is a view in axial section taken on the 
line 2-2 of Fig. 1 and ShoWing the Same in 
operative position on the motor block, Some parts 
being broken away; 

Fig. 3 is a view of the device in side elevation 
On a reduced Scale; 

Fig. 4 is a sectional view taken on the line 
4-4 of Fig. 2; 

Fig. 5 is a view taken on the line 5-5 of Fig. 
2; and 

Fig. 6 is a fragmentary view of the motor 
block corresponding to the portion thereof shown 
in Fig. 2 but illustrating an annular ring set 
in the valve seat portion of the block, which por 
tion is shown as cut out in Fig. 2 and Said ring 
having a valve seat formed therein. 
The motor block is indicated as an entirety 

by the numeral 7, the cylinders by the numerals 
8, the valve opening by the numeral 9, valve 
seats by the numeral 10, and the valve stem 
guides by the numeral 11. The engine block is 
here illustrated with the cylinder head removed 
and the cylinder head bolts, which are indicated 
by the numeral 12, project considerably above 
the surface of the cylinder block proper and 
the cylinder head bolt nuts, which are illus 
trated as only being applied to those cylinder 
head bolts, which are in use, are indicated by 
the numeral 13. 
My valve seat cutting device includes a cutting 

element or tool 14 removably and adjustably 
carried by a chuck-like cutter head 15 that is 
formed on the lower end portion of a cutter 
spindle or arbor 16. This arbor 16 is rotatively 
mounted in a combined arbor Supporting bear 
ing and feed screw 17, which combined arbor 
supporting bearing and feed Screw is in the 

form of an externally threaded sleeve formed 
at its upper end portion. With an enlarged cup 
like head 18 that is normally closed at its upper 
portion by means of a cap 19 that is removably 
Secured thereon by means of Screw-threads or 
the like. The upper end portion of the arbor 
16 is made angular at 16d for application of a 
Suitable tool Such as a Wirench or the like, not 
shown, for turning the airbor and the cutting 
tool to form a cutting operation. 

Detachably mounted on the upper end portion 
of the arbor, below the angular portion 16a, and 
detachably secured thereto by frictional engage 
ment and contained within the cup-like upper 
end portion of the airbor Supporting bearing 17, 
is a stop collar 20. The Stop collar 20, is in the 
form of a Split annular ring that is detachably 
and adjustably Secured on the arbor by frictional 
clamping action produced by means of a clamp 
ing Screw 21. This stop collar 20 is rotatable 
Within the Cup-like portion 18 and by engage 
ment thereof with the bottom of said cup-like 
portion 18 and the top of the cap 19, Said arbor 
is adjustably held against axial movements 
through the supporting bearing 17 but is free 
for rotation therein. 
The combined arbor Supporting bearing and 

feed-screw 17 is mounted in and has screw 
threaded engagement with a ball-like member 
22, the sides of which are approximately Semi 
spherical and which member 22 forms the uni 
versally movable member of a ball and Socket 
joint 23. The ball and Socket joint 23 com 
prises the ball-like member 22, an upper half 
socket 24 formed on the inner approximately 
annular end of a mounting arm 25 and a lower 
half socket 26 formed on the inner approximate 
ly annular end of a mounting arm. 27. These 
half sockets 24 and 26 are normally held in 
loose frictional engagement and are adapted 
to be clamped tightly against the Semi-spherical 
surfaces of the ball-like member by means of a, 
retaining and clamping device comprising a 
collar 28 and clamping screws 29. The collar 28 
Surrounds the ball and Socket connection and 
is seated on the upper annular portion of the 
mounting arm 25 and the screws 29 have screw 
threaded engagement with the airin 27 but are 
entirely free from the arm. 25. It should now 
be apparent that when the screws 29 are loose, 
the ball-like member 22. combined bearing and 
feed screw 17 and arbor 16 will be free for 
universal movements in respect to the arms 25 
and 27 and said arms will be free for pivotal 
movements in respect to each other. When the 
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screws 29 are tightened; however, the half 
Sockets 24 and 26 will be tightly clamped against 
the semi-spherical Surfaces of the ball-like nein 
ber 22 and theireby lock the bearing Stipport 
ing sleeve i7 against universal rocking nove 
ments in respect to the a:InS and Said aris 
against pivotal moveinent in respect to each 
other. The arms 25 and 27, Which are quite 
heavy and very rigid, have flat bottom Surfaces 
that are in the same horizontal plane and which 
are adapted to be seated on the Smooth flat 
top of tine engine cylinder head and Said airlins 
are provided Witin longitudinal Siots 30 that are 
adapted to receive cylinder head bolts 12. 
The particular cutting element 14, here illus 

trated, is meant for the purpose of cutting a Way 
the portion of the cylinder biocles Surrounding the 
valve opsining 9 and in which portion the valve 
seat 10 is a formed Substantially as illustrated 
in Fig. 2. When this cutting operation is come. 
plete an annular ring 31 is pressed into the 
cut-out portion and then a new Valve seat 10 
is formed in Said iiing Sl. iihis operation is, 
however, common practice in the automobile 
trade and when the operation is accurately done, 
highly Satisfactory results are obtained. In 
Order to obtain a high degree of accuracy, how 
ever, it is first essential to accurately position 
the cutting element before the cutting Opera 
tion is commenced and to positively hold the 
Same positioned during the cutting Operation. 

Cooperating with the chuck-like cutter head 
15 of the arbor 16 and depending axially therer 
from is a pilot stem 32, which stem 32 is adapt 
ed to be inserted into and closely engage the 
sides of the valve guide that cooperates with 
the particular valve seat to be operated on to 
co-axially align the arbor 16 with the valve 
guide and thereby properly position the cutting 
element 14 at right angles to the valve guide. 
It is, of course, understood that a valve seat 
should always be in perfect axial alignment. With 
its cooperating valve guide and it is, therefore, 
essential in performing a cutting operation, as 
here illustrated, to have the cut perfectly round 
and centered in respect to said valve guide. 
The cutting element 14 is adjustably and re 

movably secured in the chuck-like cutter head 
15 by means of a set-screw or the like 33 and 
Said cutter 14 will be set before the cutting 
operation is commenced to make a cut of the 
desired diameter. 

Attention is now called to the fact that the 
arbor 16, which is held against axial movements 
in respect to the combined feed-Screw and Sup 
porting bearing 17 is movable axially through 
the ball-like member 22. With Said combined 
bearing sleeve and feed-Screw by ScreWing said 
sleeve upWard or downward in respect to said 
ball. By this means the cutting element 14 may 
be set at a desired elevation and progressively 
moved downward during the cutting operation 
to increase the depth of the cut. 

Operation 
To set the device for a cutting operation the 

clamping screws 29 are loosened sufficiently to 
release clamping action of the half sockets on 
the ball-like member 22 and permit free univer 
Sal movements of the bearing sleeve 17 in the 
arbor 16 and free pivotal movements of the 
arms 25 and 27 in respect thereto and in respect 
to each other. The arbor is now raised upward 
by ScreWing the combined bearing sleeve and 
feed-Screw upWard to Such an extent that the 

1923,847 
bottom of the cutter 14 will be above the bot 
tom of the arms 25 and 27. With this accom 
plished the pilot stem 32 may be inserted into 
the valve guide 11 of a particular valve Seat to 
be operated on and the arms 25 and 27 Seated 
against the engine block with the slots 30 in 
each thereof slipped over a conveniently located 
cylinder head bolt 12. The pilot stem 32, which 
should be of proper size to Snugly fit the guide 
11, will very accurately position the arbor 16 
in co-axial alignment with the guide 11 and 
also position the cutter at right angles thereto. 
With the arbor 6 properly aligned the cylinder 
head bolt nuts 13 may be applied to the bolts 
12 and drawn down tightly against the tops of 
the airns 25 and 27 and the clamping ScreWS 29 
are then tightened to cause the half SocketS 24 
and 26 to tightly engage the ball-like member 
22. 

It will now be apparent that the arbor 16 will 
be positively held against Wabbling movementS 
in the pie-aligned position during the Complete 
cutting operation even though quite great Side 
thrust be exerted thereon caused by turning 
pressure applied to the upper end portion of 100 
thse arbo: 16. The cutting element 14 Should 
(now be moved downward by manipulation of the 
coinbined bearing and feed screw 17 So that 
the botton thereof engages the top of the blockS, 
as shown by dotted lines in Fig. 2. 
By reference to Figs. 2 and 5, it will be seen 

that the feed Screw 17 is provided with an 
adjustable cut depth determining and limiting 
Stop coilar 34, Which collar is split and pro- . . 
vided with a clamping screw 35. This collar 34 110 
has Screw-threaded engagement with the feed 
SCIew 17 and has a depending skirt-like portion 
36, the bottom of which is adapted to engage 
the annular stop projection 37 formed on the . 
upper portion of the ball-like member 22. I5 
With the cutting element 14 adjusted to engage 
the top of the block, as shown by dotted lines in 
Fig. 2 prior to the commencing of the cutting 
operation, the depth of the cut to be made is ... 
determined and the cut depth and determining i20 
and limiting stop collar 34 is set so that the 
bottom of its skirt-like portion 36 is spaced from 
the top of the annular stop projection of the 
ball-like member 22 a distance equal to that of 
the depth of the cut desired. 
With the stop collar 34 positioned, as de 

Scribed, the clamping screw 35 is tightened so as 
to prevent accidental movement of said stop 
collal' on the feed screw 17. The actual cutting 
operation is performed by rotating the cutting 130 
tool 14 by application of a suitable tool to the 
angular part 16a of the arbor 16 and progres 
Sively feeding the cutting tool downward by 
manipulation of the combined feed-screw and 
Supporting bearing 17. 

his progressive downward movement will, of 
Course, be continued until the skirt portion 36 
of the cut depth determining and limiting stop 
collar 34 comes into engagement with the stop 
shoulder 37 on the ball-like member 22, at which 40 
tiline the cut will be of the predetermined depth 
and the operation complete. 

It is obvious that the cylinder head bolts in 
Various engines are located at much different 
positions relative to the valves and also that 14 
even in the Same engine the cylinder head bolts 
Will be located in different relation to the 
various valves thereof, and it is, therefore, 
highly important that the mounting arms 25 
and 27 are movable pivotally in respect to one 150 
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another and that they be provided with slots or 
the like so that they may be brought into co 
operation with bolts lying at various distances 
from the valve. 
By reference to Fig. 1, it will be noted that in 

the event that the particular cylinder head boltS 
12, illustrated as being used to clamp the arms 
25 and 27 against the top of the cylinder block 
were absent, the arms might be swung into the 
position, shown in dotted lines, to cooperate With 
other cylinder head bolts 12. It Will appear from 
the above that this device will be universally 
applicable to Substantially all engines. 

It is also important to note that the mounting 
arms 25 and 27 are always at considerable angle 
to one another and therefore very rigidly brace 
the supporting bearing sleeve. 
What I claim is: 
1. The combination with a tool for operating 

on valve seats comprising a cutting element, an 
arbor for said element, and a pilot stem adapted 
to be inserted into and closely engage a valve 
guide that cooperates with the particular valve 
seat to be operated on and to cooperate With 
said arbor to co-axially align the arbor with the 
valve guide, of an arbor Supporting bearing in 
which said arbor is rotatably mounted, a pair 
of mounting arms for said Supporting bearing, 
a ball and Socket connection between said arms 
and Said arbor Supporting bearing comprising 
Substantially semi-spherical Surfaces carried by 
Said arbor Supporting bearing, a lower half 
socket formed on One of Said arms, and an upper 
half Socket formed on the other of said arms, 
Said arbor Supporting bearing normally being 
free for universal movements in respect to both 
Said arms, and Said arms being free for pivotal 
movements in respect to one another and said 

3 
arbor Supporting bearing, clamping means for 
positively locking Said Semi-spherical Surfaces 
against movement in respect to Said arms, and 
Said arms against movement in respect to each 
other and means for feeding the arbor through 
its Supporting bearing including external screw 
feed threads on the Supporting bearing. 

2. The combination with a tool for operating 
On Valve Seats comprising a cutting element, an 
arbor for Said element, a pilot adapted to co 
Operate with the arbor and the valve stem guide 
of a particular valve seat to be operated on to 
co-axially align the arbor with the valve stem 
guide, of a combined arbor supporting bearing 
and feed-Screw in the form of an externally 
Screw-threaded sleeve in which the arbor is ro 
tatably mounted, means for holding said arbor 
against axial movements in said combined sup 
porting bearing and feed-screw, mounting arms 
for Said combined supporting bearing and feed 
Screw, a ball and Socket connection between said 
arms and Said combined supporting bearing and 
feed-Screw comprising a substantially spherical 
member carried by and having screw-threaded 
engagement with the combined supporting bear 
ing and feed-Screw, a lower half socket formed 
On One of Said arms and an upper half socket 
formed on the other of said arms, said combined 
arbor Supporting bearing and feed-screw being 
normally free for universal movements in re 
Spect to Said arms, said arms being free for 
pivotal movements in respect to each other, and 
means for positively locking said semi-spherical 
Surfaces against movements in respect to said 
arms, and Said arms against movement in re 
Spect to each other. 

FREDERICK. W. SEELERT. 

80 

85 

90 

95 

00 

105 

10 

115 

20 

25 

130 

135 

140 

45 

50 


