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To all whom it arity concern. 
Be it known that I, WILLIAxi. 3. ixNAPP, 

of Stoneham, county of Middlesex, State of 
Massachusetts, have invented an improve 
ment in Shock-Absorbers, of which the fol lowing is a specification. 
This invention relates to shock-absorbers 

for automobiles and the like, of the type 
comprising a cylinder and piston, connected 
one with the running-gear and the other 
with the frame of the vehicle, and having 
means for establishing open communication 
between the opposite end-portions of the cyl 
inder, permitting movement of the piston. 
and cylinder toward and from each other, 
and having means for restraining such move 
ments. 
The object of the invention is to provide 

the cylinder with a continuously open main 
by-pass, germitting movements of the cyl 
inder and piston toward and from each other, 
and also with an improved form of au 
tomatically-controlled by-pass by which 
movements of the cylinder and piston toward 
and from each other are controlled in the 
following manner: Upon the occurrence of a 
feeble shock their movements toward each. 
other will be unrestrained and their return 
move?nents restrained, and upon the occur 
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rence of a violent shock their movements . 
toward each other will be unrestrained dur 
ing the first part of the stroke, and gradu 
ally restrained during the last part thereof 
until ehecked, and their return movements 
will be unrestrained during the first part of the stroke and severely restrained during the 
last part thereof until checked. 
The invention also has for its object to 

movably connect the imperforate piston with 
the piston-rod to provide for a short inde 
pendent movement of said rod. which is of 
particular advantage upon the occurrence of 
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feeble shocks, but is also of advantage at 
other times. r 

Figure 1 is a longitudinal vertical section 
of a shock-absorber embodying this inven 
tion. Fig. 2 is a cross-section of the shock 
absorber shown in Fig. 1 taken on the dotted 
line 2-2. Fig. 3 is a sectional detail of the 
lower end-portion of the cylinder showing 
the lowermost port of the main by-pass. 
Fig. 4 is a sectional detail of the lower end 
portion of the cylinder showing modified 

forms of ports for the lower ends of oth 
the main by-pass and automatically con i trolled by-pass. 
As here show it represents a hollow cyl 

inder, closed at its ends, and b a piston con 
: tained therein and attached to a piston-rod 
b', which extends through a sible stuffing 
box t”. The cylinder has a by-pass connec 
tion between its upper and lower ends, con prising as here shown, two by-passes. Along 
the wali of the cylinder a, a main by-pass a 
is formed or provided which extends from 
end to end of the cylinder or thereabout, 
which is open at both ends into said cylin 

i der, and said by-pass is provided with a 
nanually operated regulating-valve a”. The 
port a leading from the upper end of the 
main by-pass to the cylinder may be circular 
or of any other shape, and the port a lead 
ing from the lower end of the main by-pass 
to the cylindel may be made as an inverted triangie, see Fig. 3, 
inade substantially as wide as the by-pass, 
and having its sides gradually converging 
toward the lower end, or said lower port may 
be made as a long slot having parallel sides, 
see Fig. 4. Also along the wall of the cylin 
der another by-pass 0 is formed or provided, 
which extends from end to end of the cylin 
der or thereabout, which is adapted to be 
automatically controlled, and is employed 
for controlling the movements of the cylin, 
der and piston toward and from each other. 
As shown in Fig. 1, said by-pass C has sev 
eral ports of various sizes, arranged along its 
length, all leading to the cylinder, as c', 6° 
c", c' and c'. At the upper end-portion of 
said by-pass ( a check-valve d, of any suit 
able construction, is provided, which may 
be made as a cylinder or ball, and, as here 
shown, said by-pass 6 has an enlarged por 
tion provided with a seat d', on which said 
check-valve normally rests, to close the by 
tions in pressure as the piston and cylinder 
are moved relatively to each other. The seat 
d', is arranged below the port c, so that the 
cheek valve. when seated, occupies a position 
opposite said port c, or thereabout. 
end-portion of the by-pass. As here shown, 
the port c' is made of a lesser area than the 
port 6", and the port c of lesser area than 

3, having its upper end 

pass. Said check-valve is moved by varia 

The ports a, c and 6 are arranged at the lower 
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the port c, and the distance between the 
ports c and c is less than the distance be 
t\veen the ports (; and 6', but the sizes of 
the ports and their relative positions may be 
varied. Yet, it will be understood, that the 
combined areas of the three ports 6', G', c, 
shall be as great or greater than the area of 
the port c', and the combined areas of the 
ports c' and a shall be less than the area of 
the port G'. 
The lower end of the cylinder has a con 

nection adapting it to be connected with the 
running-gear, and the piston-rod has at its 
extremity a connection adapting it to be con 
nected with the frame. Said piston-rod, 
lowever, is preferably made to move a short 
distance without moving the piston, as for 
instance upon the occurrence of a very feeble 
shock, and, as here shown, the piston is 
a'i'anged loosely on, and so as to slide on 
the rod for a short distance. The piston-rod 
has its lower end formed with a reduced por 
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tion b. and with shoulders b and t°, to this 
provide for a short movement of the rod in 
dependently of the piston. By loosely con 
necting the piston to its rod, as here shown, 
it will be observed that on a full stroke of 
the pistoll it will not strike against the lower 
end of the cylinder for the reason that the 
end of the piston rod projects below it for a 
short distance at such time. 

Normally the piston l occupies a position 
at or lear the upper end of the cylinder, as 
show 1) ii) Eig. 1, and when the piston and 
cylinder are stiddenly loved toward each 
other a short distance, due to a feeble shock, 
the check-valve in the by-pass c opens, and 
the liquid colitained in the cylinder is forced 
through the main by-pass a? and also 
through the by-pass c, so that such short 
in ovements of the pistol and cylinder in a 
direction toward each other are unrestrained. 
Italing ille return movements of said parts 
the check-valve closes on its seat, closing the 
by-pass r. coascq tently said return move 
in(e)ts of th( ): its are 'est 'ained. 
When the histol and cylindel are sud 

(eilly hi? sect toward each other for a long 
distance, cite to a violent shock, the piston 
loves. prestinally, t , or near the lowe!' 
end of the cylinder, , and the check-valve 
opens, aid the novellents a 'e l'estrained 

}) til the list or );sses the port ri'. When the 
collined a reas of the {}rts leading from the 
lower end-portion of the cylinder being ma 
terially reduced, further movements of the 
parts ale restrained. a lid when the piston 
asses the port ( and closes over a portion 

of the pott (t', said no cine; its are still fur 
ther 'est rained, and so on until the piston 
passes all the ports, and at the end of a 
long stroke the pistol is checked by a yield 
ing cushion formed at the lower-end of the 
cylinder. Thus movesents of the piston and 
cylinder in a direction toward each other are 
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lunrestrained during the first part of the 
stroke, aid ore and lore restrained during 
the last part thereof, until checked. On the 
return movements of the parts the check 
valve closes, but during the first part of 
said return movements they are unrestrained 
for the reason that the ports above and be 
low the pistol) are open, permitting passage 
of the liquid, and such unrestrained move 
ments of the parts continue until the piston 
closes the port o", when the remaining por 
tions of said return movements are severely 
restrained. It will be noted that the ports 
ci, 6' and 6 extend over a distance greater 
than the thickness of the piston thereby pro 
viding openings both above and below the 
piston. In lieu of providing a triangular-shaped 
port a ', as shown in Fig. 3, at the lower end 
of the by-passa', said port may be made as 
a parallel-sided slot, see IFig. 4; and in lieu 
the lower end of the cylinder leading to the 
by-pass c, a similar parallel-sided slot may 
be employed, it being understood that I do 
not limit my invention to the shape or num 
ber of the ports at the lower end of the by 
pass c as long as they extend over a distance 
greater than the thickness of the piston. 

IIaving illus described my invention, what 
claim, as new and desire to secure by Let 

tel's Patent is:- - . 
1. A shock-absorber colmprising a cylinder 

and imperiorate piston, said cylinder hav 
ing two by-passes extending from end to 
end of it, each having a port at its upper 
eld, and one having a port at its lower end, 
and the other having a series of ports at 
its lower end, the combined areas of which 
are as great as the area of the port at the 
upper end of the by-pass, the ports of said 
series being so arranged as to permit the pis 
ton to move over then seriatin, whereby the 
areas of the ports below the piston gradu 
ally become less than the areas of the ports 
above the liston, including the port at the 
lipper end of the by-pass, to restrain and 
finally check movement of the piston, a regul 
lating-valve contained in one of said by 
passes, a valve-seat arranged in the other by 
from said seat, substantially as described. 

2. A shock-absorber comprising a cylinder 
and an imperforate piston, said cylinder 
having a by-pass between its upper and 
lower ends, a check-valve arranged in said 
by-pass permitting unrestrained movement 
of the piston during the first part of its 
down stroke and restrained movement there 
of during the last part of its up stroke, the 
lower end portion of said by-pass being in 
open communication with the cylinder for 
a distance greater than the thickness of the 
piston, whereby the area of open communi 
cation with the cylinder below the piston 
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of providing the. Several ports c, c', c, at . 
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pass and a check-valve movable toward and 
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gradually becomes less than the area above 
the piston as the piston anoves in a down 
ward direction over the lower end portion 
of the by-pass upon the occurrence ui a vi{- 

(f two siscribing witnesses. lent shock, thereby gradually restraining 
downward livement of the piston more and 
11 o'e during the last part of its stroke and 
ei'i litting till resti'ained movement of the 

piston during the first part of its return 

stroke as compared with the last part of its 10 
'eturn stroke, substantially as described. 

in testinoy whereof, I have signed any 
name to this specification, in the presence 

A y BRUCE KNAPP. 
Witnesses: 

13. J. N. YES, 
h II. 3. DAvis. 

  


