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UNITED STATES PATENT OFFICE. 
I KNUTIVAR LINDSTRöM, oF NYKvARN, swEDEN. 

PNEUMATIC-VALIVE MIECEANSM. 

968,861. specification of Letters Patenti Patented Aug. 30, 1910. 
- Application filed December 17, 1909. Serial No. 533,532. 

To alluvhom it may concern: 
Be it known that I, KNUT IVAR LIND 

STRöM, proprietor, a subject of the King of 
Sweden, residing at Nykvarn, in the King 
dom of Sweden, have invented certain new 
and useful Improvements in Pneumatic 
Valve Mechanism; and I do hereby declare 
the following to be a full, clear, and exact 
description of the invention, such as will en 
able others skilled in the art to which it 
appertains to make and use the same. 
This invention relates to mechanism for 

reciprocating the slide valve, thereby shift 
ing the action of the air or suction as the 
case may be in such manner as will recipro 
cate the pistons in such mechanism, of 
which the ordinary rock drill, milkingma 
chine and other pneumatic hammers are good examples. 
This invention relates more particularly 

tomeansfor instantaneousy throwing the 
valveslide from one position to another, 
thus changing, at each change of position of 
the slide, the direction of motion of the pis 
tons and is shown in the present application applied to milking machinery, orisso de 
scribed hereafter, also being described in 
connection with a pressure current of air, 
but of course a suction would serve the same 
purpose. 
The chief object is to provide means for 

instantaneously throwingthe slide, another 
:, others is to provide anair cushioning 
effect between the ends of the pistons and the 
far ends of the cylinders, all of said objects 
being accomplished by the constructionand 
combinations of parts hereinafter more par 
ticularly set forth and claimed. 
In the accompanying drawings: Figure 1 

represents a view in side elevation, partly 
i section, of a device embodying my inven 
tion; Fig. 2, a top plan view of the same, 
partly in section; and Fig. 3, a sectional 
view of the same online AIA of Fig. 1. 
1 designates the double cylinder in which 

the pistons 3 reciprocate. 
3 designates the pistons reciprocating in 

said double cylinder and connected by a 
piston rod 2 on which are mounted the col 

50 ars or shoulders 18 and a slidable part 17, 
this part being provided with two studs 25 
projecting both above and below and ar 
ranged one on each side of the middle of 
said part; the collars or shoulders 18, above 

: referred to, limiting the movement of said 
slidable part 17 on said piston rod 2. 

4 designates a casing arranged on top of : - 
double cylinder 1 and provided with chan 
nels 5 and-6 which communicate with outlet · 
pipes 7 and 8 respectively, said casing4 bein 
further provided with the opéning 9 an 
most of passageways 21 and 22, which in 

60 

turn communicate with outlets 7 and 8 re 
spectively. These passageways 21 and 22 
extenddown through the bottom of casing 4 and through the top of casing. 1, communi 
cating with the interior of the cylinders 
neartheir far ends. 

i 10 designates the casing for slide-valve 12 
and is mounted on top of casing 4 in such 
manner that its interior communicates with 
channels 5 and 6. 
11 designates the pressure pipe passing 

through the end of, and secured in any suit 
able mannerin, said casing 10 and communi 
cating directly with the interior thereof. 
Of course a suction pipe could be substituted 
as before mentioned without avoiding the 
invention. 
The slide 12 above referred to is provided 

with two lugs 13 on its underside, one on 
each side, and both an equal distance from, 
the middle thereof. 

14 designates a pivoted arm mounted im, 
and halfway between, the ends of casing. 4, 
and half way between the two cylinders 1 
and havingits upper end arranged between 
and to engage the lugs 13 of slide-valve 12 
and its lower end adapted to be engagedby 
lugs 16 of slidable part 17 for reciprocating 
said slide to cover anduncover the openings. 
of channels 5 and 6 (see Fig. 1). 15 desig 
nates the pivot on which said arm 14 is 
mounted. 

19 designates a U-shaped spring under 
compression secured by screws 23 or other 
suitable means to the end of one of the cyl 
inders (see Fig. 2) and provided with per 
forated lugs 24 at its ends (see Figs. 2 
and 3). 
20 designates two links, one pivoted to 

each end of said spring 19 an f:: with its other end the corresponding stu 
25, above referred to (see Figs. 1 and 2) 
the inner ends of said links being curved 
in concave form to provide a bearing so 
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that said links may swing from one position 
to the other in regard to said studs 25 with 
out slipping from engagement with the 
same. Thespring 19 being of U-shape as 
above explained and the linksbeing attached 
to the ends of said spring and engaging said 
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ins or studs 25, it will be put under com- passageway 22 with air. This will of course 
Etion assoonas the slidable part 1 has introduce air into the end of the righthand 
reached its central position of travel; as cylinder between the end of said cylinder 60 
soon as this point is passed the end of the 
spring will contract, for the links will no longerbe standing at right angles to said 
slidable part, and in so contracting they 
will force the links to fold either toward or 
from it, as the case may be (see Fig. 1) and 
in such folding the links will force the slid 
able part either to one end or the other of 
its travel instantaneously (see Fig. 1). In 
such travel the lugs 16 of part 17 will of 
course engage the lower end of armi 14 
and throw the slidevalve in the opposite 
direction of travel, thus forming communi 
cation with the channels and passageway 
noti in use in the previous movement, thus 
letting air into the cylinder before the end 
of the piston reaches the end of said cylinder 
and thereby forming an air cushion for the 
same and at the same time shutting of the 
air from the channels and passage-way in 

i use in the previous action. 
25 

i der pressure is admitted through 
30 

85 

27 designates the stand 
cylindersare mounted. O 
The operation is as follows: The air un 

E: E: 11, the slide, pistons and slidable part 
ing in the : shown in Fig. 1, it then passes through casing 10 into and 

through channel 5, where some of it passes 
through passage 21 and the rest, most of 
it, passes through the outlet pipe 7 to the 

upon which the 

P: to be actuated, the air being cut 
O from channel 6 by slide 12. The air 

i passing through : 21 is in the 
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, 45 

the middle point of their, travel the dead 

50 
and through lug 16 on the left-hand end of 
slide-valve to the left, thus cutting o 

55 passageway 21 by covering the endof chan 
nel 5 and at the same time uncovering chan 

meantime gradually forcing the pistons 3, 
and through the left hand shoulder 18, the 
slidable part. 17 and studs 25 to the right, 
thus gradually expanding the ends of the 
spring 19 through the links 20 and thus 
putting the U-shaped spring 19under.com 
pression, said spring not being of sufficient 
strength to prevent such movement of the 
pistons. Assoon as the studs 25 have passed 
point of the spring 19 willhave been passed 
and its ends will then contract, throwin 
part 17 lugs 25 and the links 20 to the right 

the 
the 

air supply to channel 5, outlet pipe 7 and 
part. 17, arm 14 and lugs 13 throwin 

nel 6, thus supplying channel 6, pipe 8 and 

connecting said pistons, a parti slidably 

and the end of the piston thus formingan 
air cushion for thesame. Assoon as the 
right-hand piston is forced to a certain point 
to the left the reverse action on the part of 
the slide, slidable 
take place. 
Having thus described my invention, what 

I claim as new and desire tosecure by Letters 
Patent is: 

1. In combination, a slide valve for pneu 
matic apparatus, a double cylinder, two pis 
tons working in said double cylinder, arod 

part 17, and links 20 will 

mounted on said rod, said parthaving a lug 
on top near each end and a stud on each side 
of the middle of and projecting above and 
below said part, a spring under pressure, 
links pivoted at one end to the ends of said 
Spring and having their other ends recessed 
to engage said studs. respectively, said links 
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Swinging in relation to said studs and in creasing or decreasing the compression of 
Said spring accordingto the position they 
occupy in relation to a right angle. 

2. In combination with a slide valve for 
pneumatic apparatus, a double cylinder, two 
pistons working in said double cylinder, a 
rod connecting said pistons, a part slidably 
mounted on said rod, and provided with lugs 
for operating the valve, a spring, and pivotal 
connectionsbetweenhe aid:lidable part 
and the ends of said spring, the above men 
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tioned devices being arranged and adapted, 
to increase or decrease the resilient action of 
Said Spring according to the changes of posi 
tion of said pivotal connections substantially 
asset forth. 

3. In combination with a slide valve and a pair of cylinders having their piston rods 
connected, a part sliding on the means of 
connection of said rodsand adapted to re 
ciprocate said valve, a U-shaped spring and 
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connections between said part and the ends 
of said spring whereby the change of angle 
of said connections will vary the resilient 
action of said spring substantially as set 
forth. W 

In testimony whereof, I have signed my 
name to this specification in the presence of 
two subscribing witnesses. - 

KINUTIVARILINDSTRÖM. 
Witnesses: 

NoRVALD NYsTRöM, 
HARRY ALBILM. 
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