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CYLINDER suRFACING TooL 
Henry Robert Billetter, Highland Park, Ill., as 
signor to Ammco Tools, Inc., North Chicago, 
Ill., a corporation of Illinois 
Application April 17, 1950, Serial No. 156,474 

9 Claims. 
1. 

This invention relates to cylinder Surfacing 
tools and has to do more particularly with a 
tool of this character especially well adapted for 
surfacing cylinders of relatively small size. While 
the present invention is especially well adapted to 
cylinder Surfacing tools of small sizes for Small 
cylinders, the invention is not thus limited and 
tools of larger sizes may be constructed follow 
ing the teachings of the invention. 
An object of the invention is to provide a cyl 

inder Surfacing tool which may be made small 
and compact for use in surfacing relatively small 
cylinders such, for example, as automotive brake 
cylinders, and which at the same time is suffi 
ciently strong and rugged to resist breakage even 
though subjected to relatively rough usage. 
Another object is to provide a cylinder sur 

facing tool of the type embodying a plurality of 
cylinder Surfacing units, including abrasive 
Stones or other surfacing elements, yieldably 
Supported for Self-acting expansion into contact 
with the wall of the cylinder, in which tool the 
Surfacing elements are adapted to be clamped in 
contracted position to facilitate insertion of the 
corresponding portion of the tool into the cyl 
inder. 

Still another object of the invention is to pro 
vide a cylinder Surfacing tool of the type in 
cluding a plurality of cylinder surfacing units, 
in which tool the units may be quickly and easily 
removed by a simple manual manipulation to 
permit replacement when the units become worn 
or in the event that they should be damaged. 
A further object of the invention is to provide 

a tool of the foregoing character which is simple 
and inexpensive to manufacture but which, at 
the same time, is effective to accomplish the de 
Sired results and is sturdy and durable. 

Still another object of the invention is to pro 
vide a cylinder surfacing tool of the type wherein 
a plurality of Surfacing units are carried by sup 
porting members for expansion in a generally 
radially outward direction into engagement with 
the cylinder Wall, in which tool each surfacing 
element is rockable on its supporting member 
about a single axis extending transversely, thereof 
to permit Self-adjusting movement of the sur 
facing element, whereby during operation the 
element contacts the cylinder wall substantially 
throughout its length, but such rocking move- 5 
ment being positively limited to facilitate inser 
tion of the tool in the bore of the cylinder, the 
Surfacing units at the same time being positively 
prevented from rocking or tilting on their respec 
tive supports except about the aforesaid axes. 
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Another object of the invention is to provide 
a cylinder surfacing tool of the type wherein a 
plurality of surfacing units are supported for 
radially outward expansion against the wall of 
the cylinder and are contractible to permit in 
sertion of the thus supported units into a rela 
tively small bore cylinder, in which tool the units 
are so supported that they may be contracted 
into a relatively Small compass but the units and 
their Supporting means nevertheless are of Sufi 
cient size to provide the desired strength and 
rigidity of the structure. 
Another object is to provide a cylinder Sur 

facing tool which is light but sturdy and at the 
same time is automatically self-centering, is Well 
balanced, and is relatively free from vibration or 
chattering. 
Other objects and advantages of the invention 

will appear from the following description taken 
in connection with the appended drawings, in 
Which: 

Figure 1 is a side elevational view of one emi 
bodiment of the invention, the tool being shown 
as inserted in a cylinder of Such size that the 
tool is contracted Substantially to the minimum 

Fig. 2 is a bottom view of the structure of 
Fig. 1; 

Fig. 3 is a transverse sectional view taken along 
line 3-3 of Fig. 1; 

Fig. 4 is a longitudinal Sectional view through 
the device and showing it in its condition. When 
inserted in a cylinder of larger diameter than 
that shown in Fig. 1, With the Surfacing units 
expanded Somewhat; 

Fig. 5 is a transverse Sectional View taken along 
line 5-5 of Fig. 4; 

Fig. 6 is a perspective view of one of the Sur 
facing units; and 
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Fig. 7 is a fragmentary perspective view of the 
free end portion of one of the Spring Supports 
for the Surfacing units. 
The tool of the present invention includes a 

rigid elongated body 0 of a cross section pro 
Viding a plurality of relatively flat faces which 
are provided with rectangular grooves respec 
tively, and preferably it is of triangular cross 
Section, for reasons which will appear herein 
after, thereby providing three such grooved faces. 
One end of the body is received in a recess or 
Socket 2 formed in the end of a head or socket 
member 3 and is removably secured therein by 
Set Screws 4 threaded into the head 3 and cor 
responding in number to the number of faces of 
the body to and cooperating respectively there 
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with in a manner described more in detail herein 
after. 
The tool includes a plurality of, and prefer 

ably three, surfacing units 5 adapted to be 
mounted in circumferentially spaced relation for 
expansion in a generally radially outward direc 
tion into contact with the wall of the cylinder, 
So that when the tool is rotated and recipro 
cated within the cylinder in the manner cus 
tomarily employed in the use of cylinder Sur 
facing tools of this general character, the cyl 
inder engaging portions of the cylinder Surfacing 
units bear against the wall of the cylinder and 
effect the desired actio. On the Wail. Each Sur 
facing unit includes a carrier (see especially Fig. 
6) which preferably takes the form of a channel 
member having a web 7 and spaced flanges 8 
extending from the sides thereof. The fianges 
8 preferably are of greater heights at their cen 

tral portion than at their ends and are provided 
with aligned openings S. Substantially midway 
along their lengths. Suitably secured to the 
outer face of the web F, as by an adhesive, is 
a surfacing element which preferably takes the 
form of an abrasive stone or pad of the desired 5 
degree of fineness to impart to the Surface of 
the cylinder the desired surface characteristics. 
The surfacing units 5 - are connected to the 

body to in such manner that they are normally 
yieldingly urged radially outwardly but may be 
contracted for the purpose of inserting them in 
the bore of the cylinder to be surfaced. At the 
same time the surfacing units are so carried by 
the body to that When the latter is rotated and 
reciprocated, or both, the units are correspond 
ingly driven to pass over the surface of the cyl 
inder Wall in contact thereWith. To this end 
each surfacing unit is attached to the body f) by 
a support 25 which preferably takes the form of 
an elongated leaf Spring having its inner end 
disposed in one of the grooves f and within the 
Socket 2 and Secured therein by the correspond 
sing set screw 4. The Support. 25 is normally 
bowed or bent, and preferably the former, so 
that the portion thereof which extends out of . 
the socket 2 normally extends away from the 
body 0. The support 25, however, is so posi 
tioned that When its outer end is noved in the 
direction of the body the support progressively 
enters the groove and the corresponding por 
tion of the Support Seats against the botton wali 
Of the groove. 
Each of the Surfacing units 5 is secured to 

One of the Supports adjacent the free end thereof 
in such manner that the unit is free to rock to 
a limited extent about a single axis transversely 
of the Support but is restrained against rocking 
Or tilting movement in any other direction with 
respect to the Support, to this end the Support 
is provided adjacent its oute end with a pair of 
upstanding ears 26 preferably formed integrally 
with the Support. Each ear 26 joins the support 
at its base and extends therefrom along but 
Spaced from the Support toward the free end of 
the latter, and is provided with an out-turned 
end 2 adapted to enter one of the openings 9 
of the carrier 6, whereby the two ends 2 serve 
as trunnions for rockably lounting the carrier 
and its attached Surfacing element. The free 
end 28 of the Support 25 is bent outwardly from 
the plane of the Support, as illustrated particu 
larly in FigS. 4 and 7, and Serves to take the side 
thrust of the unit 5 during operation and aids 
in preventing the unit from twisting on its sup 
port. Rocking movement of the surfacing unit 
on the support is limited in one direetion by the 
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web 7 striking against the outer edges of the 
ears 26, and in the opposite direction by the web 

striking against the free end 28 of the Sup 
port 25. 
The surfacing units may be contracted into a 

relatively small compass to enable then to be 
inserted in a relatively small bole. At the same 
time the several members of the tool are of suffi 
scient size to provide the necessary size and rigid 
ity. I accomplish these desirable results, at least 
in part, by employing three surfacing units and 
a body of triangular cross-sectional shape. This 
arrangement of units also insures that the tool 
Will be Self-centering and that the pressures 
exerted by the Several units against the cylinder 
Wall will be equal. 
The Supports 25, and the surfacing units 5 

carried thereby, may be clamped in their inner 
most contracted position, or in any position in 
termediate their innermost contracted and outer 
most expanded positions, by a clamp raember 30 
Which preferably takes the form of a ring or 
Washer having an opening 3 therethrough of 
generally triangular shape, and so shaped and 
dimensioned that the edges of the opening sub 
Stantially conform to the over-all external di 
mension of the body O., and the supports 25 
When in the grooves , as illustrated particu 
larly in Fig. 5. It will be seen that upon con 
tracting the Surfacing units manually and then 
advancing the clamp member to an appropriate 
position on the body ?o, the supports may be 
held in any desired contracted position between 
their most contracted and most expanded posi 
tions. The clamp member 36 preferably is of 
Slightly Smaller diameter than the minimum di. 
ameter of the units when in contracted condition 
So that there is no likelihood of the member 30 
contacting the cylinder wall during insertion of 
the tool into the cylinder or removal therefrom, 
or during the Surfacing operation. 

In the use of the tool it is both rotated and re 
ciprocated in a manner similar to that in which 
other cylinder surfacing tools are operated. To 
this end the Socket member is provided with a 
knob 35 of generally spherical form and having 
studs projecting diametrically oppositely, there. 
from, transversely to the axis of the tool, which 
Studs may be provided conveniently by Securing a 
pin 33 in the head. The head 3 is adapted to 
be connected to a drive member 37 having a 
Socket 38 adapted to receive the knob 35, and a 
pair of diametrically opposed bayonet slots. 39 
adapted to receive the studs 36, the knob 35 hav 
ing a shank 40 by which the tool may be driven. 
The shank may be inserted in a chuck, such as 
the chuck 4, of an electric hand drillor other 
Suitable driving mechanism for rotating the tool. 
The arrangement of the socket member 37 and 
the knob 35 is such that there is a universal driv 
ing action between the socket member and the 
knob, thereby accommodating for normal dis 
Snment between the drive mechanism and the 

Ool. 
When the device is to be used the surfacing 

units are contracted manually, and the clamp 
member moved to its most advanced position to 
thereby clamp the surfacing units in their most 
contracted condition. The tool is then inserted 
in the cylinder and the clamp member moved 
back to its position against the end of the head 
f3, thereby allowing the surfacing units to ex 
pand and the faces of the Surfacing elements to 
engage the walls of the cylinder under the de 
sired pressure, which is established by the resili 
ency of the supporting members 25. In certain 
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cases it may be found desirable to limit the ex 
pansion of the units, which can be done by leav 
ing the clamp member in an intermediate posi 
tion. The drive shank 40 is then secured in the 
chuck of an electric hand drill or other driving 
mechanism and the latter operated to rotate the 
tool and, at the same time, reciprocated to move 
the tool back and forth throughout the length of 
the cylinder. 
When the operation has been completed, the 

driving mechanism is halted and the clamp 
member is slid to the outer end of the body, to 
thereby contract the surfacing units and permit 
the tool to be removed from the cylinder without 
damage to the surfaces thereof. 
The surfacing units may be readily removed 

from their respective supports when they become 
Worn, Or if they are damaged, by merely grasping 
the unit in One hand and pinching the ears of 
the support together to disengage the ends 27 
from the openings 9. A replacement unit may 
then be attached by pinching the ears and insert 
ing them between the flanges of the carrier and 
guiding the ends of the ears into the correspond 
ing openings. 
The supports 25 may be readily removed and 

replaced, should they become broken, by remov 
ing the corresponding set screw 4 and sliding 
the supports out of the socket 2. After replace 
ment of the support 25 the set screw is again 
tightened to clamp the Support in place. 
From the foregoing it will be seen that the 

present invention provides a simple cylinder sur 
facing tool which may be made relatively inex 
pensively but which at the same time is rugged 
and durable. The tool has a minimum number 
of parts and those parts which may become worn, 
such as the surfacing units, or which may be 
broken, such as the supporting springs, may be 
readily removed and replaced. 
The leaf springs provide both means for 

mounting the surfacing units and for automati 
cally urging them radially outwardly against the 
cylinder walls so that the surfacing elements bear 
against the walls with the desired pressure. The 
Springs are Sufficiently rigid and are so locked to 
the body, by their disposition in the grooves and 
the locking set screws, that they cannot twist, 
turn or become displaced during operation. 
The tool is capable of a Wide variety of uses, as 

will appear from the foregoing. It has been 
found to be especially Suitable for use in Surfac 
ing automotive brake cylinders which are custon 
arily of Small diameter. The tool is useful in 
removing gum and corrosion Such as often found 
to be present on the wall of such cylinders, as well 
as providing a surface having the desired chair 
acter. 
I claim: 
1. A cylinder surfacing tool comprising an 

elongate rigid body, at least three flat elongate 
Spring members extending along and generally in 
the direction of the longitudinal axis of the body, 
means securing Said Spring members, independ 
ently of each other, at one end to said body in 
substantially equally Spaced arrangement there 
about, the remaining portions of the Spring mem 
bers being disconnected from said body and from 
each other and being thereby movable independ 
ently of each other, a plurality of Surfacing units 
each having a rigid, elongate body and an abra 
sive surface which is straight in a longitudinal 
direction and arcuate in a transverse direction, 
and means pivotally connecting Said surfacing 
units each to One of said Spring members adja 
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6 
cent the end of the latter for pivotal rocking 
movement about an axis transversely of said 
spring member and the corresponding Surfacing 
unit and approximately at the longitudinal mid 
points of the latter. 

2. A Small bore cylinder Surfacing tool Com 
prising an elongate body, a head having a socket 
receiving an end of said body, a plurality of cyl 
inder surfacing units, an elongate resilient sup 
porting member for each of said units having its 
One end disposed in said socket and its princi 
pal portion projecting therefrom in a direction 
generally longitudinally of the body and having 
a portion normally extending away from said 
body, the supporting members being in position 
to be moved into contact substantially through 
out their length with said body, a plurality of 
fastening elements removably secured in said 
head bearing inwardly on the outer surfaces of 
the Supporting elements and clamping said sup 
porting elements respectively against said body 
to removably secure the latter and said support 
ing elements in said head, and means supporting 
Said units on Said Supporting members respec 
tively adjacent the free ends thereof for rocking 
movement thereon about a single pivot axis 
transversely of the corresponding supporting 
member and approximately midway of the sur 
facing unit in a direction longitudinally thereof. 

3. A cylinder Surfacing tool comprising an 
elongate body, a plurality of cylinder surfacing 
units each including a generally channel-shaped 
carrier, having aligned openings in the flanges 
thereof approximately at the longitudinal mid 
pointS respectively, an elongate leaf spring mem 
ber for each of said units secured adjacent one 
end to said body with its flat side abutting the 
body and extending generally longitudinally of 
the body with a portion thereof normally ex 
tending away from said body, the leaf spring 
members being in position to be moved into con 
tact substantially throughout their length with 
Said body, and means supporting said units on 
Said Springs respectively adjacent the free ends 
thereof for rocking movement thereon about a 
single pivot axis transversely of the correspond 
ing Spring and approximately midway of the sur 
facing unit in a direction longitudinally there 
of, Said last means including paired flexible ears 
upstanding from said springs respectively adja 
cent the free ends thereof, movable toward and 
from each other and having lateral projections 
mounted in the openings in the flanges respec 
tively of the corresponding carrier, said springs 
having portions extending into the respective car 
riers in position for receiving side thrust from 
Said flanges. 

4. A cylinder Surfacing tool comprising an 
elongate body, a plurality of cylinder surfacing 
units each including a generally channel-shaped 
carrier, an elongate leaf spring for each of said 
units secured adjacent one end to said body and 
normally extending away from said body in po 
sition to be moved into contact substantially 
throughout its length with said body, and means 
Supporting said units on said springs respectively 
adjacent the free ends thereof for limited rock 
ing movement about a single pivot axis trans 
versely of the corresponding spring and approxi 
mately midway of the surfacing unit in a direc 
tion longitudinally thereof, said last means in 
cluding ears upstanding integrally from said 
Springs respectively adjacent the free ends there 
of and received between and pivotally engaging 
the flanges of the corresponding carrier, said 



2,637,958 
7 

ears being positioned for engagement by one end 
of the respective surfacing units for limiting 
rocking movement of the units in one direction. 

5. A cylinder Surfacing tool comprising an 
elongated body of generally triangular CrOSS 
sectional shape and having grooved side walls, 
three elongate leaf springs, each secured adja 
cent one end to a wall of said body respectiyely 
and normally curving away from said wall in 
position to be collapsed substantially throughout 
its length into the groove in Such wall, three 
cylinder surfacing units, and means attaching 
said units to said springs adjacent. the free ends 
thereof respectively for limited rocking movement 
hereon about a single pivot axis...transversely 

of the corresponding spring and approximately 
midway longitudinally of the unit, said units be 
ing Supported Solely by Said Springs. 

6. A cylinder Surfacing tool comprising, an 
elongate body, a plurality of cylinder Surfacing 
units each including a generally channel-shaped 
carrier, an eiongate leaf spring for each of Said 
units secured adjacent one end to said body and 
normally extending away from said body in po 
sition to be moved into contact substantially 
throughout its length. With said body, and means 
Supporting said units on said Springs respectively 
adjacent the free ends thereof for limited rock 
ing. movement about a Single pivot axis trans 
versely of the corresponding Spring and approxi 
mately midway of the surfacing unit in a direc 
tion longitudinally thereof, said last means, be 
ingrespectively adjacent but spaced from the free 
ends of the Springs, the free ends of said Springs 
being engageable by one end of the respective 
Surfacing units for limiting. rocking movement 
of the units in one direction. 

7. A cylinder surfacing tool comprising an 
ecngate body having side Walls with grooves 
extending substantially throughout its length, a 
plurality of cylinder surfacing units, elongate 
Supporting Inenbers of spring material for said 
units extending longitudinally of the body and 
each having one end fitted in a groove and se 
cured to the body therein, the remaining portions 
of the supporting members normally being self 
biased outwardly and being adapted to be moved 
into the grooves throughout the length of the 
latter, the supporting members being free to move 
independently of each other, and means attach 
ing said units to said supporting members, re 
spectively, adjacent, the free end thereof for 
rocking novement thereon each about a single 
pivot axis transversely of the corresponding sup 
porting member and approximately midway lon 
gitudinally of the unit. 

8. A cylinder surfacing tool comprising an 
elongate body, a plurality of cylinder surfacing 
units each including a generally channel-shaped 
carrier, an elongate leaf spring for each of said 
units secured adia cent one end to said body and 
normally extending away from said body in po 
sition to be moved into contact substantially 
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8 
throughout its length with said body, and means 
Supporting said units on said Springs respec 
tively adjacent the free ends. thereof for limited 
rocking movement each about a single pivot axis 
transversely of the corresponding Spring and ap 
proximately midway of the Surfacing unit in a 
direction longitudinally thereof, said last means 
including ears upstanding integrally from Said 
Springs, respectively, adjacent the free ... ends 
thereof and received between and pivotally en 
gaging the flanges of the corresponding carrier, 
Said ears being positioned for engagement by one 
end of the respective Surfacing units for limiting 
rocking novement of the units in one direction, 
and Said springs having portions at their free 
ends extending into respective carriers in posi 
tion for limiting locking movement of the units 
in the other direction. 

9. For use in a cylinder surfacing tool, the 
combination comprising a cylinder surfacing 
unit including a generally channel-shaped car 
rier having fanges extending at least a substan 
tial portion of the length of the carrier, said 
flanges having aligned openings approximately 
at the longitudinal midpoints of the channel, an 
elongate leaf Spring member for said unit having 
a Securing end and a free end, and means sup 
porting Said unit on said spring member adjacent 
free end thereCf for rocking movement thereon 
about a single pivot axis transversely of the 
spring member and approximately midway of the 
Surfacing unit in a direction longitudinally 
thereof, Said last means including ears upstand 
ing integrally from said spring member adjacent 
to but Spaced from said free end thereof, said 
ears having lateral projections mounted in the 
openings in Said flanges and the ears extending 
into the carrier in position for receiving side 
thrust from Said flanges and for engagement by 
One end of Said surfacing unit for limiting rock 
ing movement of the unit in one direction, and 
Said Spring member having a portion at its free 
end extending into said carrier in position for 
limiting rocking movement of the unit in the 
other direction. 

HENRY ROBERT BILLETER. 
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