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The present invention relates to methods of 
reconstructing waive seats and is a continuation 
in part of my prior application, Serial No. 340,770, 
filed February 18, 1929, for Waive seat reconstruc 
tion tools, which issued as U. S. patent No. 1,882,- 
689 on October 18, 1932. 
One Of the objects of the present invention is 

the provision of an improved method for the re 
COinStruction of valve seats. 
Another object of the invention is the pro 

Vision of an improved method of valve seat re 
Construction. 
Another object is the provision of an improved 

method of Valve seat reconstruction, in which 
the alignment and support of the cutting mem 
bei's is accomplished principally by a pilot stem 
which is accurately and fixedly secured in a 
Valve seat guide. 
Another object cf the invention is the provision 

of an improved method of installing or driving 
Valve Seat rings of the class described. 
Other objectS and advantages of the invention 

Will be apparent from the description and from 
the accompanying drawing in which similar 
characters of reference indicate similar parts 
throughout the several views. 

Referring to the drawing, of which there is 
One Sheet: 

Fig. 1 is a view in perspective of a valve seat re 
Construction tool applied to the block of an in 
ternal combustion engine and used in carrying 
Out the method. 

Fig. 2 is a Vertical sectional view taken on a 
plane passing through the axis of the pilot, show 
ing the assembly of tools used for installing a 
Valve Seat ring. 

Fig. 3 is a View in perspective of a valve seat 
Ing. 
Fig. 4 is a fragmentary Sectional view of the 

Valve Seat ring ShoWing the preferred mode of 
locking the ring in place. 
The present method of reconstructing valve 

SeatS is adapted to be carried out by the ap 
paratus described and covered by my prior ap 
plication above mentioned, and therefore this 
apparatuS Will be described in So far as it is 
helpful to the practice of the method of recon 
structing Wave seats. 

In the embodiment chose to illustrate the in 
vention (referring to FigS. 1, 2 and 4), 2 indi 
cates the valve seat reconstruction tool assembly 
in its entirety. The too preferably includes a 
cutter 2 , a pilot stem 22, a bearing 23, a tool 
holder 24, and means for actuating the cutter 
which may consist of a ratchet lever 25, or other 

(C. 29-156.7) 

actuating devices. The ratchet lever 25 may be 
of any conventional type, and, as any type of 
actuating device may be used, the ratchet lever 
Will not be described in detail. 

be realized without employing all of the elements 
shown in the complete assembly, and it should 
be understood that the invention includes the 
use of the various sub-combinations and permu 

Many of the advantages of the invention inay sts 

tations of all of the elements described, wherever 10 
Such combinations will be advantageous, and the 
Scope of the invention is to be liiinited only by 
the terms of the appended clains. v 

Referring to Fig. 1, the conventional internal is 

combustion engine block 26 is provided with a fö 
plurality of Walve openingS 2, having Valve Seats 
28 formed therein, and with a plurality of Stud 
bolts 29 for securing the motor head to the block. 
The valve seat tool assembly 2 is illustrated in 
the operation of reconstructing a valve seat 28 by 
cutting a recess adapted to receive a metal mern 
ber forming a new Valve Seat. 
The valve seat tool is preferably provided With 

a pilot Stern 22 of the type illustrated in the 
prior application of Frans O. Albertson, Serial No. 
310,600, filed October 5, 1928, which is peculiarly 
adapted to accurately center itself axially of 
any valve stem guide such as the guide 30, and 
adapted to be fixedly mounted in the valve guide 
30 by expanding the parts 3 of a tripartite end. 
The pilot stem 22 is provided with a frusto 

conical portion 32 spaced from the end 3 and 
adapted to engage the inner and upper edge of 
the cylindrical valve guide 30, automatically Cen 
tering the pilot stem at this point. The lower 
end of the pilot stem 22 is split three Ways aS 
at 33, forming three split portions 3 of equal 
thickness and adapted to be cammed apart by 
a camming member 34, which extends longitu 
dinally of the pilot stem in the bore 35. The 
camming member 34 is provided with threads 35 
adjacent its upper end adapted to be received in 
complementary threads carried by the bore 35 
and the camming member is provided with a non 
circular head 3. 
The functions of such a pilot stem are fully Set 

forth in the application above mentioned, SO 
that it will suffice to say that since three points 
determine the location of a circle, the tripartite 
end is peculiarly adapted to accurately Center 
the lower end of the pilot stem 22 axially of the 
Valve guide 3 in a nanner which cannot be ac 
complished by any pilot stem not constructed 
according to the present invention. As the pilot 
stem is already centered at the point 38 of the 
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2 
valve guide 30 by the cone 32, it will be observed 
that the pilot stem is accurately located with its 
axis coinciding with the axis of the Valve guide 
30, and the pilot stem is thus adapted to accu 
rately support a cutter 2, or other resurfacing 
tool, so that it may form a valve seat having 
its axis accurately located in the axis of the valve 
guide. 
The pilot stem 22 is also peculiarly adapted to 

have the camming member 34 placed in a state 
of compression with the pilot stem 22 in a state 
of tension, so that the pilot stem becomes ex 
tremely stiff when located within a valve guide 
30, as shown in Fig. 4. 
The pilot stem which is selected to illustrate 

the apparatus is merely exemplary of one of the 
types of pilot stems which may be coupled to 
carry out the method. Another form of pilot 
stem which may be used is shown in my prior 
application, Serial No. 538,504 filed May 19, 1931, 
for valve seat tools. 

It will thus be observed that the pilot stem 
of the present invention is peculiarly adapted to 
be accurately centered and fixedly secured 
axially within a valve guide 30, so that the pilot 
stem may guide a cutter or surfacing tool for 
accurately forming or resurfacing a valve Seat 
28. As the valve seats 28 are surfaces of revolu 
tion, it is of the utmost importance that the 
seats; be formed with their axes accurately lo 
cated in the axis of the valve stem guide, so that 
the valves will seat equally at every point upon 
the seat. 

It should be noted that in the present invention 
the pilot stem 22 is adapted to perform the func 
tion of alignment, support and guidance of the 
cutter 2 upon the tool holder 24, as distinguished 
from devices in which the pilot stem is merely 
employed for determining the approximate axial 
position of the cutter, and it should also be 
noted that the present method of operation is 
capable of mathematical accuracy, as dis 
tinguished from the methods in which a pilot 
stem is loosely rotated until it assumes the most 
free position. The latter method merely locates 
a pilot stem in the approximate axial position, 
and the accuracy of the latter method depends 
upon the play between the pilot stem and a 
worn Valve guide. 
The tool assembly shown in Fig. 1. can be used 

for cutting a recess of Substantially rectangular 
form in the valve seat, as shown at . 2 in Fig. 2. 
This recess is slightly Smaller than the Valve 
seat ring 20, which is to be installed in the 
recess, and the ring therefore has a close fric 
tional fit inside. Of the receSS. 
The pilot stem 22 is also adapted to be used 

with the assembly of parts shown in Fig. 2 for in 
Serting a new valve seat ring 20 in the recess 
f2 formed by the cutting tool 2. The ring 
20 comprises an annular metal member which 
may be constructed of tempered steel or any 
other material desirable for a valve Seat. The 
body of the ring. 2) is preferably of substantially 
rectangular cross-section and adapted to be Se 
cured by close frictional fit within the comple 
mentary annular recess 2f, made by cutting 
tool. 2. 
The ring 20, is preferably installed by using 

a driving tool 22 and comprising a substantially 
cylindrical metal member having an accurately 
machined, axially extending and centrally lo 
cated bore 23, adapted to slidably receive the 
cylindrical portion. O8 of the tool holder, 24. 
The body of the driving member 22 forms, a 

2,069,933 
handle which may be knurled as at 24 for 
convenient manipulation, and the upper end of 
the driving tool forms an impact surface 25 to 
be engaged by a hammer or other driving tool. 
The lower surface 26 of the driving tool is 
Substantially flat and may be enlarged, if neces 
Sary, to correspond to the diameter of the ring 
20, forming an annular flange 27, adapted to 
extend over and to engage above the top of the 
ring 20. 
The method of use of the driving tool f22 will 

be explained in detail hereinafter, but it should 
E be noted that the pilot stem 22 is highly ad 
wantageous for guiding the driving member 22 
in driving a ring 29 into a close frictional fit 
in the recess 2. The pilot stem is adapted to 
Support the driving tool axially of the recess 2, 
So... that the ring is forced in at all sides of the 
recess simultaneously, without trouble or with 
Out damaging the ring, an Operation which is 
rendered much more difficult. Without the use of 
the pilot. Sten. When an effort is made to insert 
a ring without the use of the pilot stem, the 
tendency is to drive the ring in at an angle. So 
that the walls of the recess may be damaged, 
or the ring seated at a tilt, or the ring may be 
So damaged that it will not properly seat in the 
receSS thereafter. 
The present valve seat tool may be employed 

with roughing reamers or other surfacing tools 
for accurately resurfacing valve seats and the 
Operation of resurfacing , a, Valve Seat is greatly 
simplified and the labor lessened by the use of 
the present tool. 
to permit a heavy force to be brought to bear 
upon the roughing reamer, so that the operation 
may be done in a small portion of the time other 

The feeding device is adapted 
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Wise necessary, and the universal bearing pro 
vided is adapted to permit the feeding operation 
Without disturbing the alignment determined by . 
the pilot stem fixed in the valve guide. 
The preferred practice of the method prefer 

ably includes the use of a finishing reanner of the 
type shown in my prior application, Serial No. 
407,877, filed November 18, 1929, Such a rearner 
has its cutting edges converging toward a center, 
which center is eccentric with respect to the axis 
of the realmer, the teeth being irregularly spaced 
whereby chattering is eliminated and the plates 
are given a uniforn. Shearing action. Such a 
reanner is capable of producing a finished valve 
Seat Without the necessity of any lapping-in op 
eration. 

It will thus be observed that the present device 
is adapted to effect a rapid and accurate resur 
facing of valves with a minimum of effort. 
The device may also be employed for entirely 

removing the metal surface of an old valve seat, 
forming a recess adapted to receive a new metal 
ring for forming a new valve seat. 
When the reconstruction tool is to be used for 

installing a new ring, a recess is first cut with the 
tool set up as shown in Fig. 1, the depth of the 
recess being shown in Fig. 2. The top fixture 24 
may then be removed, leaving the pilot in place 
for use in guiding the driving tool. 22. 
The driving tool 22 may then be placed with 

its bore 23 about the cylindrical portion 8 of 
tool holder 24, and the ring 20 may be located 
With the fingers, directly above the annular 
groove 2 and held flatly against the bore sur 
face 26 of driving tool 22. The ring may then 
be quickly driven into the recess 2 by a few 
blows of a hanner upon impact Surface 25 of 
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2,069,983 
stem 22 will hold the driving tool 22 axially of 
the annular groove f2, so that the ring may be 
driven in axially With a few blows until it, Seats 
itself against the bottom of the groove 2. 

It should be noted that Since, the valve Seat 
ring 20 is constructed of relatively hard resilient 
metal, such as tool Steel. Or an iron alloy having 
the qualities of heat resistance and uniforn 
hardness, the ring ordinarily tends to spring back 
Out of the annular groove 2 until it has been 
Well started and the operation of driving the ring 
without the driving tool. 22 or pilot stem 22 is a 
Very difficult matter, consuming more time and 
tending to damage the ring. 

If the valve seat ring protrudes above the sur 
face of the block, the ring may be faced of flush 
with the block by using the cutter 2, after which 
the Valve Seat may be cut in the usual manner 
With a reamer or Surfacing tool, to form the usu 
a Valve Seat. 

Referring to Fig. 4, this is a fragmentary, Sec 
tional View of one side of the valve seat struc 
ture, ShoWing the preferred method of locking 
the valve seat ring in place. While the most 
Simple method. So far provided is the pressed fit 
or drive fit, with the close frictional engagement 
between the ring and the Walls of the recess, and 
many valves have been successfully reseated by 
this method, it is preferable to provide additional 
means for locking the valve Seat ring in its re 
cess and also for preventing the Spinning of the 
ring and Securing it against rotation. 
Such Valve Seats are Subjected to tremendous 

pressure and impact of valves, which are made of 
Very hard material, and consequently the desir 
ability of a more permanent or secure method of 
locking the ring in place has become apparent in 
many cases. The valve ring shown in Fig. 12 
Inay be made With a simple rectangular cross Sec 
tion, as shown in Fig. 10, but it preferably is 
formed With a slight chamfer 30 at its lower 
Outside corner for the purpose of assuring a 
definite seating of the ring in its recess in every 
case. When the recess is cut with a tool of the 
type ShOWn having the pair of cutting edges 
at right angles, it is desirable to have the receSS 
made slightly Smaller than the diameter of the 
ring So as to have a tight fit. This prevents the 
leakage of gases past the ring and prevents the 
ring from becoming loose. 

It will be evident, however, that the maximum 
amount of Wear on the cutting tool connes at the 
corner, and therefore it is often difficult to as 
Sure the cutting of an accurate Square corner 
at the botton of the receSS. If the corner is not 
cut accurately Square, due to the wear Of the cut 
ter, it will be difficult and practically impossi 
ble to seat the ring against the bottom of the 
recess. Therefore, it has been found desirable 
to provide the chamfer 30, which makes allow 
ance for the Wear on the corner of the cutter and 
pernits a ring to be Seated against the botton 
of the recess in every case. 
The ring 20 is also preferably provided with 

the chamfer 3 at its upper outside corner for 
the purpose of providing a space into which the 
metal of the cylinder block may be forced to Se 
cure the valve seat ring in place. In SOme, en 
bodiments of the invention the valve seat ring 
29 may be seated below the top of the surface 

of the block and the metal of the block may be 
forced out over the top of the ring for the pur 
pose of securing the ring in place. Under such 
conditions it would not be necessary to pro 
wide the chamfer 3. 

3. 
It is desirable, however, to seat the ring flush 

with the top of the engine block, and after the 
ring has been driven into place the ring is pref 
erably locked in place by the use of the tool 
shown in Fig. 4, which is described in greater de 
tail in my Copending application, Serial No. 
597,082, filed March 5, 1932, on a valve seat 
ring securing tool and method of making the 
Sae. 
Since an understanding of the tool is neces 

sary to the description of the method, the prin 
cipal features of the tool will be described in 
brief as follows: 
The tool connprises a body 33 of metal which 

may be similar in shape to the body of the cutter 
42 previously described in that it is Substantially 
cylindrical and provided with a tapered bore 
to be received on a tool holder, which is slidably 
mounted on the pilot stem. The body f33 is, how 
ever, provided with a flat side 34 having a trun 
nion 35 for rotatably Supporting a roller 36. 
The roller 3 has a rib or ridge 37 adapted to 
engage in the metal Of the internal combustion 
engine block just Outside and adjacent the chan 
fer 3 So as to form a groove in the block and 
Work the metal outward into the Space provided 
by the chamfer 3 or over a part of the valve 
seat ring. The substantially cylindrical Surface 
38 on roler 36 acts as a stop in limiting the 

tiepth to which the ridge 3 can be forced with 
a reasonable amount of pressure, and indicates 
to the operator when the operation is finished. 
The retal of the engine block is thus spun over 
the upper surface of the Valve seat ring, and the 
ring is locked in its recess. 
The ring 20 als0 preferably is provided With 

a plurality of notches 39 in the chamfer 3 
into which the neta is forced in the locking 
operation to prevent the rotation of the ring dur 
ing the completion of the locking operation, and 
after the operation has been completed. These 
notches 39 comprise interlocking Or anchoring 
formations for engaging the complementary for 
nations in the metal of the internal combus 
tion engine block, and they also prevent spinning 
of the ring during the use of the tool of Fig. 4. 
The present method of reconstructing valve 

seats comprises the following steps when the en 
tire method is employed, although various Sub 
combinations of the steps may also be used with 
advantageous results: A pilot member is first 
placed in a valve guide and located axially of 
the valve guide at One point of the length of the 
pilot member, after which another point in the 
pilot member is centered in the valve guide by 
expanding the tripartite end of the valve guide 
to engage the walls of the guide. The pilot men 
ber is now accurately and mathematically cen 
tered With its axis in the axis of the guide. 
The pilot member may then be placed under 

the State of tension to Stiffen the same and fixed 
ly Secure it within the valve guide, after which 
the cutter with its tool holder may be placed 
upon the pilot stem, the complementary surfaces 
of these parts accurately aligning the cutter with 
its axis in the axis of the Valve guide. The cut 
ter is now guided by the pilot stem to perform 
a cutting operation, which will either cut a recess 
for a new Valve seat iring or resurface a valve 
Seat, and in either case, the Surface formed will 
be a surface of revolution having its axis at the 
center of the valve guide. 
The cutter may also be guided by the auxiliary 

support provided by bearing 23, since the bearing 
23 is a universal bearing it can only provide an 
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auxiliary support against lateral movement of 
the tool holder or pilot and a thrust bearing 
against which the feeding member may react, so 
that the bearing 23 only assumes a position which 
is determined and maintained by the pilot men 
ber. The cutter may then be fed axially of the 
pilot stem by means of the supporting body with 
its feeding member and rotated about the axis of 
the pilot sten by any convenient source of power 
to cut a groove or resurface a valve seat. 

If a groove has been Cut, the next steps in the 
reconstruction of a valve seat are the placing of 
a ring above the recess, guiding a driving tool by 
means of a pilot member, and driving the ring 
into frictional engagement with the walls of said 
receSS to seat the ring in the recess. 
The valve seat ring is then preferably locked 

in place by forcing a portion of the metal of 
the internal combustion engine block over an 
anchoring formation of the ring or over the top 
of the ring in. Such a manner that the ring is 
locked against reciprocation and rotation. The 
preferred method is to force the metal uniform 
ly Over the ring about its circumference by means 
of a tool of the type shown in Fig. 4. This also 
makes the joint between the ring and the inter 
nal combustion engine block absolutely gas tight 
and capable of Withstanding greater pressures 
and impact without loosening. 
The ring may then be cut down to form a valve 

Seat by means of a roughing reamer of the type 
disclosed in One of my prior patents, and the 
roughing reamer preferably is not intended to cut 
the Seat to the accurate angle that is desired. 
For instance, if a 45 degree seat is desired, the 
roughing reanner Will cut the Seat down to the 
approximate size or width but it will be slightly 
Off the 45 degree angle. 
The Seat is then finished with one of my valve 

Seat finishing reamers of the type referred to and 
covered by my prior application, which cuts the 
Seat to an accurate 45 degree angle in the ex 

2,089,938 
ample cited. It is only necessary for the finish 
ing realmer to take off a Small portion of the 
metal, and this should preferably be done with a 
very light pressure on the finishing reamer to 
prevent any deflection whatever of the valve stem, 
since heavy pressures naturally tend toward 
causing a deflection. By this method the valve 
seat may be brought to a finished surface. So, that 
no lapping-in operation is required. 
While I have illustrated a preferred embodi 

ment of my invention, many modifications may 
be made without departing from the Spirit of the 
invention, and I do not wish to be limited to the 
precise details of construction set forth, but de 
sire to avail myself of all changes within the 
Scope of the appended claim. 

Having thus described my invention, what I 
claim is new and desire to secure by Letters Pat 
ent of the United States, is: 
The method of reconstructing valve seats for 

internal combustion engines which comprises 
cutting a substantially cylindrical recess in the 
engine block Surrounding the valve Seat Opening, 
placing above said opening a metal ring slightly 
larger than said recess but substantially comple 
mentary in shape to said recess, Said ring having 
its lower outer corner beveled, guiding said ring 
into Said recess while forcing Said ring into Said 
recess by impact, said ring being retained in Said 
recess by frictional engagement of its periphery 
With the Wall of Said receSS, the upper Outer cor 
ner of said ring being beveled to form a groove 
with the wall of said recess and forcing the metal 
of said engine block over the top of said ring ad 
jacent its outer edge to secure said ring in said 
recess, said ring being formed With a plurality of 
radially extending slots on the beveled surface of 
its upper Outer corner and the metal of Said en 
gine block being forced into said slots to prevent 
rotation of said ring. 

FRANS O. ALBERTSON. 
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