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CYLINDER AND PISTON CONSTRUCTION. 
Colin Campbell Mitchell, Edinburgh, Scotland, 
assignor to Brown. Brothers. & Co. Limited; 
Edinburgh, Scotland, a company of Great: 
Britain...and:Northern Irelandly 
Application July 7, 1949, serial No. 103,520. 

In Great Britain June 12, 1948: 
(C.12a-1) 8. Claims: 

This invention relates to a cylinder and piston 
constructions of that::type in which the cylinder 
wall is slotted and the piston-is-provided with an 
actuating member projecting through the slot 
and adapted"in its traveliaxially of the cylinder. 
to impart movement to a body exterior to the 
cylinder: s. 

Heretofore it has been necessary to surround 
the cylinder by a heavy framing of horseshoe 
shape in cross section in order to restore the 
strength and rigidity forfeited by the slotting of 
the cylinder wall. . - 
An object of the invention is to dispense with 

such framing and thereby to effect a substantial 
saving in weight. . . - - - 

A cylinder and piston construction according. 
to-the-invention comprises a cylinder; the wall 
of which is formed with a longitudinal slot; the - 
marginal portions of the wall bounding the slot 
each presenting an upstanding longitudinal 
flange; one flange side remote from the slot be 
ing stepped, a flexible bridging strip normally. 
resting on the shoulder of the step, a clamp mem. 
ber substantially of C-shape in cross-section emi 
bracing the two flanges; one-tip of the clamp 
member abutting against the unstepped-flange, 
and the inner-edge of the other.tip of the clamp 
member being Stepped to engage one edge of the 
flexible bridging strip and being spaced from the 
adjacent flange, the bridging strip Substantially 
filling the: gap between said Second-mentioned 
tip of the clamp member and said stepped flange, 
a main piston slidable in Said cylinder, means 
connected to said piston to flex- the strip and 
raise an adjacent portion of: it away from the: 
shoulder of the stepped, flange and from the 
secondmentioned tip, an actuating bar movable 
with said piston and projecting through the gap 
presented by the raised portion of the Strip to the 
exterior of the cylinder, said bar being connecti 
ble to mechanism to be operated by movement of 
said piston, means connected to Said piston to 
press said strip back into place after passage of 
the means to flex said strip, and a Sealing piston 
slidable within the clamp member and connect 
ed to said main piston, said sealing piston con 
forming in shape to the interior profile of the 
clamp member. 
The means to flex the bridging strip and to 

press it back into the checks may be shoes con 
nected to the main piston and bearing against 
opposite faces of the strip. 
The flange against which one tip of the clamp 

member abuts may be formed with a longitudinal 
groove of semi-circular cross section, the end of 
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2. 
the abutting; tip. of the: clamp: member, being 
rounded to mate with said: groove. Alternative 
ly, said lastmentioned flange may present a lon 
gitudinal ridge engageable: with a longitudinal 
grOOve: Of Semi-circular cross. Section formed in 
the clamp: member, 
A. practical. embodimenti. of the invention is 

illustrated: in the accompanying's drawings in 
Which Fig. 1 is a side view of a portion of a cylin 
der, Fig. 2 is a section: through; 23-2 in Fig. 1; 
Fig. 3 is a Section throught 3-3 in Fig.1; Fig. 4 
is a perspective:view of: a portion: of a; cylinder 
dissected to show, the sealingistrip, and Eig. 5...is 
a; perspective. View of a larger portion of the 
cylinder with the clamp omitted to show: the 
shoes. . . . . . . 

In the drawings f: denotes the cylinderslotted 
longitudinally at 2:... 32 and 34 denote. upstanding 
flanges:bounding:the slot:2; one edge of the flange: 
Acbeing Stepped at 5:... 6denotes a clamp mem. 
ber: Substantially of C-shape;in cross section the: 
inner edge of one tip of the clamp. member: 6 
being Stepped at, and the other tip being round 
ed at 8 to engage a groove:9 of semi-circular cross. 
Section; formed in the flange: 3. O: denotes a. 
flexible: bridging Strip engageable with the steps. 
5...and 7: ... if denotes: a, main: piston, slidable in 
the cylinder f; 2 denotesia...shoe: connected to 
the piston; and adapted to raise the adjacent 
portion of the strip. O. out of the steps. 5; and 7, 
and 3. denotes: a second; shoe, connected: to the 
piston, and adapted: to press the strip. Or into 
the checks 5 and 7. 4 denotes an actuating bar 
fixed to the shoe. 2, saidbar being connectible. 
to: mechanism to be: operated by movement of 
the piston, fl. 5; denotes a sealing: piston con 
nected to the piston, fl. conforming: in shape, to 
the interior profile of the clamp member 6 and 
slidable within the clamp member 6. 

In practice, the power stroke of the main 
piston f is to the right as viewed in Fig. 1. As 
the piston f moves to the right, the shoe 2 
moving with the piston f flexes the adjacent 
portion of the strip 0 and raises it from the 
shoulders of the steps 5 and 7. The actuating 
bar 4 moving with the piston operates the mech 
anism to which it is connected. The Shoe 3 
moving with the piston in the wake of the shoe 
2 presses the strip to against the steps 5 and 

7, and the sealing piston ?5 also moving with the 
main piston prevents pressure fluid in the 
left hand end of the cylinder from escaping along 
the clamp member to the right hand end of the 
cylinder. The higher, the pressure in the left 
hand end of the cylinder , the more effective is 
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the sealing action of the strip 0. When the 
cylinder is under pressure, the slot 2 tends to 
widen, the strip to being thus jammed between 
the flange 4 and the adjacent tip of the clamp 
member 6. Additionally, the preSSure of the 
fluid in the left hand end of the cylinder urges 
the strip to further into engagement with the 
steps 5 and 7. 
What is claimed is: 
1. In a cylinder and piston construction in 

which the wall of the cylinder has a longitudinal 
slot in which an actuating member operated by 
the piston moves, a pair of outstanding longitu 
dinal flanges extending lengthwise of said cylinder 
and bounding the edges of Said slot, a clamping 
member extending longitudinally of the slot and 
having one portion thereof bearing against a first 
one of said flanges and a second portion thereof 
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adjacent but Spaced from a second one of Said . 
pair of flanges to provide a gap between said sec 
ond portion of the clamping member and said 
second flange through which a portion of the actu 
atting member may extend, a bridging member 
adapted to fit into said gap, means operated by the 
piston to move the portion of the bridging member 
adjacent the portion of the actuating membel' 
which extends through the gap out of the gap, 
and other means operated by the piston to move 
the bridging member back into the gap after 
passage of the actuating member. 

2. The apparatus defined in claim 1 in which 
said Second flange has a step formed on the side 
remote from the slot and the bridging member 
lies upon the shoulder of said step over at least 
part of its length, 

3. The apparatus defined in claim 2 in which 
the clamping member is substantially C-shaped 
in croSS-Section, and Said second portion of the 
clamping member has a step formed thereon, the 
bridging memberlying against the shoulder of the 
step Of the clamping member over at least a part 
of its length. 

4. The apparatus defined in claim 1 in which 
both of said means operated by the piston are 
shoes connected to the piston by means extending 
through the slot, the shoe of the first-mentioned 
means operated by the piston having a face bear 
ing against One side of the bridging member to 
force the bridging member out of said gap and 
the shoe of Said other means operated by the 
piston having a face bearing against the opposite, 
side of the bridging member to force the bridging 
member into the gap. . . . 

5. The apparatus defined in claim 1 having 
sealing means for preventing escape of fluid 
through the slot from one side of the piston to 
the other side thereof, said Sealing means being 
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4. 
movable lengthwise of said cylinder by movement 
of the piston. 

6. The apparatus defined in claim 5 in which 
said sealing means is slidable within the clamping 
member and conforms in shape to the inner face 
thereof. . . . . . . . . . . . . . . . . . . . 

7. In a cylinder and piston construction in 
which the wall of the cylinder has a longitudinal 
slot in which an actuating member operated by 
the piston moves, a pair of outstanding flanges 
integral with said cylinder, the Opposing faces of 
said flanges bounding the longitudinal edges of 
the slot, a clamping member Substantially C 
shaped in croSS-Section extending longitudinally 
of the slot and having one of its lateral extremi 
ties bearing against a first one of Said pair of 
flanges and having its lateral extremity remote 
from the first-mentioned lateral extremity adja 
cent but spaced from a second one of said pair of 
flanges to provide a gap between said remote lat 
eral extremity of the clamping member and said 
second flange through which a portion of said 
actuating member may extend, said second flange 
having a step formed On the face remote from the 
slot and said remote lateral extremity of the 
clamping member having a step formed thereon, 
a bridging member adapted to fit into and Sub 
stantially close said gap, Said bridging member 
lying against the shoulder of the step formed on 
the second flange and the shoulder of the step 
formed on said remote extremity of the clamp 
ing member, a first shoe connected to the piston 
and having a face thereof adapted upon move 
ment of the piston to move the portion of the 
bridging member adjacent said portion of the 
actuating member out of the gap, and a second 
shoe connected to the piston and having a face 
thereof adapted upon movement of the piston to 
move the bridging member back into the gap . 
after passage of the actuating member. . 

8. The apparatus defined in claim 7 which has 
a sealing block connected to the piston and posi 
tioned adjacent said second shoe, said sealing 
block conforming in shape to the interior outline 
of the clamping member to prevent passage of 
fluid from one side of the piston to the other. 
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