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UNITED STATES

- 1,656,730
PATENT OFFICE.

JOHN C. HANNA, OF CHICAGO, ILLINOIS, ASSIGNOR TO HANNA ENGINEERING WORKS,
OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOI®,

DELAY VALVE.

Application filed January 24,‘ 1921, 8erial No, 439,611.

This invention relates to delay valves, and
has for its object to provide a delay valve
which is especially adapted for use with
riveting mec%mnism. In riveting, especially
under the stimulus of production records,
riveting is frequently done in a slip-shod

manner, so that calking of the rivet plates

is frequently necessitated. By the use of
my improved dwell valve the haste of the
operator of the riveter will not interfere
with the proper riveting, since the valve
functions to maintain the riveting dies in
actuation with full pressure upon the rivet
for a suflicient period of time to ensure set-
ting of the same. In a hasty operation,
especially where the operators are. working
on a piece-work basis, they are accustomed
to operate the riveting dies as rapidly as
possible, without allowing sufficient time for
settingr of the rivets at the end of each rivet-
ing stroke, and, as stated, my delay valve
ensures such action, regardless of the haste
of the operator. My combination also while
“delaying return of the riveting dies until a
desired period of time has elapsed, will per-
mit manual reversal of the control valve and
thereby of the riveting die before the pres-
sute has built up in the delay valve, that s,
before the encountering of “an appreciable
resistance by the riveting dies or before the
i traverse of the greater proportion of travel
‘of the operating piston. This permits
manual reversal of the riveting die should
the work become disaligned or showld any-
one be caught in the mechanism, o

Another object consists in the construction
‘of the associated mechanism, which is sub-
‘stantially such as to hinder any attempt to
 interfere ‘with the functioning of the dwell
valve, ,

These and other objects will be more fully
,set- forth and described in the following
'specification and shown in the accompany-
‘ing drawings, in which— :

' Figure 1 is a side elevation of a “Hanna”
{type of riveter, showing the delay valve
~applied thereto, a portion of_the mechtnism
|being shown In section, for clearness.
- Fig. 2 is a side elevation of the valve and
,operating handle, a portion of the riveting
cylinder valve mechanism being shown in
isection, and the bperating handle having
 been moved to riveting position. to admit
operating fluid for the riveting stroke. .
Fig. 3 is a similar view, showing the

|

operating handle after movement to the
opposite position, the delay valve function.
Ing to delay actuation of the riveter valve;
I'ig. 4 is a view similar to Fig. 3, after
the delay valve has functioned to operate
the riveter valve;
Fig. 5 is a detail cross section, taken on
the line 5—5 of Fig, 2;
- Fig. 6 is a similar view, taken on the line
6—6 of Fig. 3;
Fig. 7 is a vertical section,
the dgwell valve, showing the same drawn to
an enlarged scale;
Fig. 81s a side elevation of the dela
showing a guard applied thereto; amfy
Fig. 9is an end elevation of the struc-
ture shown in Fig. 8.
Like numerals refer to like elements

valve,

_throughout the drawings, in which—

10 designates generally a riveter frame
supported or suspended by trunnions 10
and hangers 10°. "In the upper stake 10° of
the riveter is the reciprocating plunger 11
carrying an adjustable die 12, which coacts
with the fixed die 13 carried by the stake
of the riveter frame.
riveter frame is the cylinder 15, in which is
reciprocably mounted a piston 16, to which
is pivotally connected the connecting rod 17,
pivotally attached at its other end to rocker
arms 18. A radius arm 19 is pivoted to

‘the riveter frame at 19%, and to the rocker

arms at 18%, the latter being eccentrically
trunnioned- bétween toggle links 20, which

“are, in turn, pivotally mounted between up-

standing ‘posts 10° of the riveter frame 10.
A toggle link 21 is pivotally attached to the
movable rocker arm at one end and to the
plunger at the. other-end, all of this con-
struction: being conventional with respect to
this type of riveter. It will be obvious that
when the piston 16 moves to the left, as
viewed in Fig. 1, or toward. the front end
of the cylinder 15, a riveting stroke will
ensue. :
Ducts 16* and 16* lead from the valve
chest 25 to the rear and front ends of the
cylinder 15, respectively. Operating fluid,
such as air ot steam, is pumped under pres-
sure from any suitable source through- the
pipe 26 to the interior of the valve chest.
A slide valve 27 is slidably mounted therein
and adjacent the cylinder surface 16° is pro-
vided with a recess 27, An exhaust port
167 leads from the interior of the valve chest
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to any desired outlet point. The recess 27
is of such dimension as to permit the throw-
ing of either of ducts 16* or 16® into com-
munication with the exhaust port 162. The
duct 16® is bifurcated, as shown in Fig. 1, to
ensure flow of actuating fluid to the front of

. the cylinder when the piston is at the limit
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of the riveting stroke. The slide valve 27 is
of such size that when at one limit of its
travel—as shown in Fig. 2, for example—
the duct 16* will be uncovered to permit
flow of operating fluid from the interior of
the valve chest 25 to duct 16°, while when
at the other extremity of its travel, as shown
in Fig. 4, for example, it will substantially
uncover duct 16° to permit flow of operating
fluid from the valve chest to the front ef the
cylinder for the return stroké of the piston
16. It will be understood that when the
slide valve 27 has been just moved to the
position shown in Fig. 2, the piston is pre-
sumably in the position shown 1n Fig. 1, and
actuating fluid will flow through duct 16* to
advance the piston to actuate the riveting
mechanism, this being the riveting stroke.
The exhaust port 16¢ is in communication
with the duct 16°, which permits exhaust of
air or operating fluid from the front of the
piston. ’

The slide valve 27 is engaged by an oscil-
latable finger 30, secured to a rotatable shaft
31, to rotate therewith. A main operating
handle 35 is rotatable about the axis of the
shaft 31 relative to the latter.

The delay valve cylinder 37 has an inlet
port 372 through the rear cylinder head 37".
A duct 39 leads to the port 37* from the
main source of operating fluid, a shut-off
valve 39* being provided for closure when
the apparatus is not in use. At the front
end of the delay valve cylinder 37. is pro-
vided an inlet port 37¢ through the front
cylinder head 37¢, a pipe 38 leading there-
from to the cylinder port 16f, which is lo-
cated in advance of the piston 16 when the
latter is at its rearward limit of travel.
Protjlecting into the delay valve cylinder 37
in the cylinder head 37¢ 1s the post 37¢, hav-
ing a plurality of apertures 37° and a second
set of apertures 37¢—see Fig. 7. A slidable
collar 40 is reciprocably mounted upon the
post 37¢ and is provided with a set of aper-
tures 40*, which may be alined with aper-
tures 37f, and an enlarged recess 40 at its
open end, which may be alined with aper-
tures 375, At its extremity the sleeve 40 is
provided with a flange 40°.

Slidably mounted in the cylinder 37 is the
piston 41, having a rearwardly extending rod
42 extending through the cyfinder head 37"
This piston is chambered at 41* to recipro-
cate upon the sleeve 40, and is provided with
an inwardly projecting flange 41° engage-
able with the flange 40° of the collar. A
bleed duct 37" leads from the interior of the
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cylinder 37 at its front end, the Sassu e of
air or the like through the bleed duct being
restricted by the adjustable needle valve 43.

The cylinder 37 is provided with a trun--

nion 37", upon which is pivotally mounted
the operating handle 35—see Figs. 2 and 5,
for example—the operating handle being
maintained in position by a cap screw 46.
The piston rod 42 is provided with a nut 43
at its extremity, and a collar 47 is slidably
mounted on such rod exteriorly of the cylin-
der 37. This collar is provided with a
threaded boss 47*, which extends through an
aperture at one end of the link 50, which,
at its other end is keyed to the shaft 31 by
a key 50%. A nut 47° prevents displacement
of the link 50 from the boss 47%, which is

rotatable with respect to the link. The latter

is offset, as shown in Fig. 6, for example.

In the actuation of the mechanism de-.
scribed, assuming the piston 16 to be in the
position illustrated in Fig. 1 and the slide’
valve 27 to have been just moved to the posi-

tion shown in Fig. 2, operating fluid will
flow through duct 16® to the interior of cylin-
der 15, and the piston 16 will be moved out-
wardly on its riveting stroke. The move-
ment of the operating handle 85 to the ri h&

to the position shown in Fig. 2, has resulted
in the movement of cylinder 37 by virtue,

‘of the trunnion 37", the cylinder serving to
move the link 50 alsn to the right, thereby

positively moving the slide valve 27 to the

left, to the position shown in Fig. 2. The
operating fluid under full line pressure be-

_ing constantly admitted at the rear end of

piston 41, the latter will be moved to the
front of cylinder 37, or to the left, as viewed
in Fig. 7, this movement positively moving
the sleeve 40 to the position shown in Fig.
7, thereby opening ports 37! and 37¢. Dur-
ing the initial operation of the riveting
stroke of the piston 16, the resistance is
comparatively small after imertia has been
overcome, and port 16! is passed by the pis-
ton. Port 16! is so located as not to be
passed by piston 16 until inertia of the
moving parts is overcome and the consequent
initial fluid pressure peak has subsided to
its minimum. As the resistance increases
pressure in the riveting cylinder will build
up, and this pressure will be transmitted
through the duct 38 to inlet port 37¢ of the
delay valve cylinder 37 and through ports
402 fo the front of the eylinder 37, and then
through ports 40" to the interior of piston
41, so that such pressure will be effective
upon the maximum cross sectional, area of
the piston. As soon as the pressure in the
front of cylinder 37 builds up sufficiently to
exert upon the front piston 41 a total force
greater than that exerted upon the rear
effective area of the piston, the latter will
be moved to the right, during the last of
which movement it will engage sleeve 40
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and move the same into position closing
ports 37 and 37¢. Assuming the riveting
dies to have reached the limit of the riveting
stroke, the operator will throw the operat-
ing handle to the position shown in Fig. 3,
this movement being limited by a suitable
stop, such as the chain 35 extending be-
tween and secured to the cylinder 15 and
handle 35. This movement will move the
cylinder 37 to the left. Owing to the exten-
ston of the rod 42, however, this motion
will be relative to the link 50, which will
remain stationary, as will shaft 31 and finger
30, thereby ensuring that the slide valve 27
will not move. The built-up pressure in the
front of the cylinder 37 is gradually reduced,
owing to the leakage of the operating fluid
through the bleed duct 37", this leakage be-
ing regulable on adjustment of the leakage
valve 43. As soon as this falls below a
certain pressure, the line pressure acting
upon the rear piston 41 will operate to move
the same to the left, as shown in Figs. 4
and 7, whereby the link 50 will also be
moved and the shaft 31 rotated to move the
slide valve 27 to the position shown in
Fig. 4.

By this mechanism, after the operator
has 1nitiated the riveting stroke to the point
where the piston 41 is moved to the front
of the cylinder 37, which movement occurs
before the completion of the riveting stroke,
he is unable to reverse the valve 27, and
thereby the piston 16, until a desired inter-
val of time has elapsed, ther‘eb’y ensuring the
proper setting of the rivets. This period of
time, as will be obvious, can be varied ac-
cording to the conditions met with by ad-
justment of the needle valve 43. It will
also be apparent that full pressure is main-
tained in cylinder 15 until the delay valve
functions to reverse the slide valve, thus
ensuring full pressure on the rivet during
the setting thereof.

While the delay valve will function to
prevent too quick return of the riveting dies,
it will permit manual reversal prior to the
time that pressure has built up in pipe 38
due to appreciable resistance to further
movement of the piston 16; in other words,
while port 16' may be uncovered by the
main piston 16 and tKe sleeve valve 40 in posi-
tion to open ports 37f and 37¢, the pressure in
pipe 38 will not built up sufficiently to over-
come pressure on piston 41 from the main
fluid pressure line until movement of the
main piston 16 is halted or resisted. This
feature is desirable in that it permits quick
reversal of the riveting die should the work
being riveted become misplaced or dis-
aligned, or should a workman be caught by
the die or other mechanism.

To prevent interference with the function
of the delay valve, I have illustrated in
Figs. 8 and 9 a structure wherein the cylin-

der head 37* is provided with an integral,
non-circular portion 37%, apertured to per-
mit extension therethrough of the piston
rod 42, and from this extends the curved
shield 37" surrounding the collar 47. The
arm 50 is provided with an angularly dis-
posed portion 50¢ lying adjacent the shield
37, In this construction I may replace the
nut 47°, shown in Fig. 6, with a collar 47¢
secured to the boss 47* by a pin 47°, or the
like. The shield and arm portion 50! pre-
vent jamming or other interference with the
piston rod 42.

While I have shown and described one
embodiment of my invention, it will be ob-
vious that the same is susceptible of numer-
ous modifications and improvements, and 1
do not wish to be restricied to the form
shown, except as defined in the appended
claims,

I claim :—

1. In combination, a reciprocable die
member, means to reciprocate said die mem-
ber, means to control the riveting and re-
turn movement of said die reciprocating
means, and operating mechanism to control
the actuation of said controlling means, sdid
mechanism comprising an operating mem-
ber movable from riveting position to re-
turn position and vice versa, and means co-
acting with said operating member and said
controlling means to majntain said die mem-
ber in riveting position under pressure for
a period of time after movement of said
operating member to return position to in-
sure the setting of a rivet or the like.

2. In combination, a cylinder, a piston re-
ciprocable therein, ducts leading to said cyl-
inder, a valve to control flow through said
ducts, means to actuate said valve, an oper-
ating handle, and a delay member oper-
atively inserted between said handle and
said actuating means, said delay member
being actuatable by fluid pressure to disen-
gage temporarily said operating handle
from said actuating means.

3. In combination, a cylinder, a piston
reciprocable therein, ducts leading to said
cylinder, a valve to control flow through
said ducts, means to actuate said valve, said
means comprising a rotatable shaft, an oper-
ating handle rototably mounted on said
shaft, an arm secured to said shaft, and
means operatively attached to said handle
and to said arm, said last-named means be-
ing actuatable by fluid pressure to disengage
temporarily said operating handle from said
actuating means.

4. In combination, a cylinder, a piston
reciprocable therein, a controlling valve for
said; cylinder, an actuating fluid supply, an
operating member, a delay member oper-
atively attached to said operating member
and said controlling valve, said delay mem-
ber comprising a cylinder and a piston,
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means to convey actuating fluid from said
supply to said delay cylinder at one end
thereof, and means to convey actuating
fluid from said first-named cylinder to the

- other end of said delay cylinder.

5. In combination, a cylinder, a piston
reciprocable therein, a controlling valve for
said cylinder, an actuating fluid supply, an
operating member, a delay member oper-
atively attached to said operating member
and said controlling valve, said delay mem-
ber comprising a cylinder and a piston,
means to convey actuating fluid from eaid
supply to said delay cylinder at one end
thereof, and means to convey actuating fluid
from said first-named cylinder to the other
end of said delay cylinder, and a valve mem-
ber, said delay piston being constructed and
arranged to actuate said valve member,

6. In combination, a cylinder. a piston
reciprocable therein, a controlling valve for
said - cylinder, an actuating fluid supply,
an operating member, a delay member oper-
atively attached to said operating member
and said controlling valve, said delay mem-
ber comprising a cylinder and- a piston,
means to convey actuating fluid from said
supply to said delay cylinder at one end
thereof, means to convey actuating fluid
from said first-named cylinder to the other
end of said delay cylinder, and a valve mem-
ber operable to cut off flow to said delay
cylinder from said main cylinder, said valve
being movable by said delay piston.

7. In combination, a cylinder, a piston
reciprocable therein, a controlling valve for
said cylinder, an actuating fluid supply, an
operating member, a delay member oper-
atively attached to said operating member
and said controlling valve, said delay mem-
ber comprising a cylinder and a piston,
means to convey actuating fluid from said
supply to said delay cylinder at one end
thereof, means to convey actuating fluid
from said first-named cylinder to the other
end of said delay cylinder, a valve member
operable to cut off flow to said delay cyl-
inder from said main cylinder, said valve
being movable by said delay piston, and
means to permit gradual escape of actuat-
ing fluid from one end of said cylinder.

8. In combination, a cylinder, a piston
reciprocable therein, a controlling valve for
said cylinder, an actuating fluid supply, an
operating member, a delay member oper-
atively attached to said operating member
and said controlling valve, said delay mem-
ber comprising a cylinder and a piston,
means to convey actuating fluid from said
supply to said delay cylinder at one end
thereof, means to convey actuating fluid
from said first-named cylinder to the other
end of said delay cylinder, a valve member
operable to cut off flow to said delay cyl-
inder from said main cylinder, said valve
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being movable by said delay piston, means
to permit gradual escape of actuated fluid
from one end of said cylinder, and means
to regulate the rate of such escape.

9. In combination, a main cylinder, a pis- 7

ton reciprocable therein, an actuating fluid
supply, a valve to govern the flow of said
fluid to said cylinder, a valve-actuating
means, an operating member, a delay mem-
ber operatively inserted between said actu-
ating means and said operating member and
comprising a cylinder and a piston recipro-
cable therein, and a rod extending outward-
ly of said cylinder and carried by said pis-
ton, being operatively attached to said
valve-actuating means, said cylinder being
operatively attached to said operating mem-
ber.

10. In combination, a main cylinder, a
piston reciprocable therein, an actuating
tluid supply, a valve to govern the flow of
said fluid to said cylinder, a valve-actuating
means, an operating member, a delay mem-
ber operatively inserted between said actuat-
ing means and said operating member and
comprising a cylinder and a piston recipro-
cable therein, and a rod extending out-
wardly of said cylinder and carried by said
piston rod, being limitedly slidable with re-
spect to and engageable with said valve-
actuating means, said cylinder being oper-
tively attached to said operating member.

11. In combination, a main cylinder, a
piston reciprocable therein, an actuating
fluid supply, a valve to govern the flow of
said fluid to said cylinder, a valve-actuating
means, an operating member, a delay mem-
ber operatively inserted between said actuat-
ing means and said operating member and
comprising a cylinder and a piston recipro-
cable therein, and a rod extending outward-
ly of said cylinder and carried by said pis-
ton, being operatively attached to said
valve-actuating means, said cylinder being
pivotally attached to said operating mem-
ber.

12. In combination, a main -cylinder, a
piston reciprocable therein, an actuating
fluid supply, a valve to govern the flow of
said fluid to said cylinder, a valve-actusting
means, an operating member, a delay mem-
ber operatively inserted between said aciuat-
ing means and said operating member and
comprising a cylinder and a piston recipro-
cable therein, said piston being provided
with a rod extending outwardly of said
cylinder, said piston rod being provided

with a limiting means and being slidably

attached to said valve-actuating means be-
tween said limiting means and said cylinder.
13. In combination, & main cylinder, a
piston reciprocable therein, an actuatin
fluid supply, a valve to govern the flow o
said fluid to said cylinder, a valve-actuating
means, an operating member, a delay mem-
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ber operatively inserted between said actuat-
ing means and said operating member and
comprising a cylinder and & piston recipro-
cable therein, a rod extending outwardly of
said cylinder, and a collar carried by said
valve actuating means, said piston rod bein{;
slidable on said coller and provided with
means to engage the same at one limit of its
relative sliding movement,

14. In combination, a main cylinder, n

gist.on reciprocable therein, an actuating -

uid su%ply, a valve to govérn fhe flow o
said fluid to said cylinder, a valve-actuating
means, an operating memi)cr, a delay mem-
ber operatively inserted betwcen said actuat-
ing means and said operating member and
comprising a cylinder and a f»isbon recipro-
cable therein, a rod extending outwardly
of sazid cylinder, and a collar carried b
sdid valve-actuating means, said piston ro
being slidable in said collar and provided
with means to engage the same at one limit
of its relative sliding movement, said collar
being pivoted to said valve-actuating means.
15. In' combination, a main cylinder, a
gisbon reciprocable therein, an actuating
uid sapply, a_valve to govern the flow of
said fluid to said cylinder, a valve-actuating
means, an operating mem})er, a delay mem-
ber operatively inserted between said actu-
ating means and said operating member and

- comprising a cylinder and a piston recipro-

35

40

45
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cable therein, a rod extending outwardly of
suid cylinder, a collar carried by said valve-
actuating means, said piston rod being slid-
able in said collar and provided with means
to angase the same at one limit of its rela-
tive sliding movement, end a guard sur-
rounding said piston rod and collar.

16. In combination, a main cylinder and
piston, a valve, an actuating means, therefor
compnsinf an arm and an operating mem-
ber, a delay member operatively inserted
between said operating member and sid
arm, said delay member comprising a cylin-
der and a piston reciprocable therein and
having a piston rod extending outwardl
thereof, said arm having a portion lying ad‘:
jacent the path of ttavoﬁ of said piston rod,
and a guard surrounding said piston rod.

17. In combination, a main cylinder and
piston, a valve, an actuating means therefor
comprising an arm and an operating mem-
ber, a delay member operatively inserted
between said operating member and said
arm, said delay member comprising a cylin-
der and a piston reciprocable therein and
having a piston rod extending outwardl
thereof, said arm having a fortxon lying ad-
jacent the path of travel of said piston rod,
and a guard surrounding said piston rod,
said guard having its extremities lying ad.
jacent said portion of said arm.

18. In combinstion with a die, a fluid pres.
sure actuated measns to move said die into

and out of riveting position, a valve to con-
trol admission and exhaust of fluid pressure
to and from said means, an operating mem-
ber aperable to effect movement of said valve
to either r'wetirzﬁ or return position, and
means to delay the movement of said valve
to return position, after movement of said
operating member to corresponding position
::iq insure setting of a rivet or the like by said
ie.

19. In combination with a die, a fluid pres-
sure actuated means to move said die into
and out of riveting position, a valve to con-
trol admission and exhaust of fluid pressure
to and from said means, an operating mem-
ber operable to effect movement of said valve
to riveting and return positions, and means
to delay the movement of said valve to re-
turn position after movement of said operat-
ing member to return %osition said delay
means being actuatable fluid pressure,

29, In mechanism of the closs described,
in combination, a main cylihder, a piston
reciprocable therein, a source of pressure
fluid, & valve member operable to control
admission to and exhaust from said cylin-
der of pressure fluid, an operating member, a
valve actuating member in operative engaﬁg-
ment with said valve, and a delay member
operatively interposed between said operat-
ing member and seid . actuating member,
satd delay member transmitting the move-
ment of said operating member directly to
seid valve in one direction, and comprising
means to reverse the movement of said valve
a desired poriod of time after the reversal
of said member. .

21. In mechanism of the class described,
in combination, a ‘main cylinder, a piston
recigrocable therein, a source of pressure
fluid, a valve member operable to control
admission to and exhaust from srid cylin-
der of pressure fluid, an operating member, a
valve actuating member in operative engage-
ment with said valve, and s delay member
operatively inter| os:i between said operat-
ing member ans said actuating member,
said delay member transmitting the move-
ment of said operating member directly to
said valve in one direction, and comsnsmg
means to reverse the movement of said valve
& desired period of time after the reversal
of said operating member, said delay mem-
ber permitting immediate reversal of said
valve upon reversal of said operating mem-
ber during unresisted movement of satd main
piston.

29, In mechanism of the class described,
in combination, & main cylinder, & piston
reci&:rocable therein, a source of pressuve
fluid, a valve member operable to control
admission to and exhaust from said cylinder
of pressure fluid, an operating member, a
valve actuating member in operstive engage-
ment with said valve, and .a delay member
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operatively interﬁ)osed between said operat-
ing member and said actuating member,
said delay member comprising a cylinder, a
piston reciprocable therein and operably at-
tached to said operating member, means to

supply pressure fluid from said source to
suid cylinder at one end thereof, means to
supply pressure fluid from said main cylin-

der to the other end of said deélay cylinder.

23. In mechanism of the class described,
in combination, a main cylinder, a piston
reciprocable therein, a source of pressure
ﬂuicE a valve member operable to control
admission to and exhaust from said cylin-
der of pressure fluid, an operating member,
o valve actuating member in operative en-
rugement with said valve, and a deluy mem-

er operativel{ interposed between said
operating member and said actuating mem-
her, snid delay momber comprising a cylin-
der, a piston reciprocable therein and o%\: -
ably attached to said operating member
means to supply pressure fluid from said
source to said cylinder at one end’ thereof,
means to supply pressure fluid from said
main cylinder to the other end of snid delay
cylinder, and a valve controlling admission
of fluid pressure from said main cylinder to
said delay cylinder.

24. In mechanism of the class described,
in combination, a main cylinder, & piston
reciprocable therein, a source of - pressure
fluid, 2 valve member operable to control
admission to and exhaust from said cylin-
der of pressure fluid, an operating member,
a valve actuating member in operative en-
cagement with snid valve, and a delay mem-
ber operativelg interposed between said
operating member and said actuating mem-
ber, said delay member comprising a cylin-
der, a piston reciprocable therein and opera-
bly attached to said operating member, means
to supply pressure fluid from said source to
said cylmt?er at one end. thereof; means to
supply pressure fluid from said main cylin-
der to the other end of said delsy cylinder,
and a valve controlling admission. of fluid
pressure from said main cylinder to said
delay cylinder, said last named valve being
actuated by seid -delay piston. :
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. 25. In mechanism of the class described,
in combination, a main cylinder, a piston
reciprocable therein, a source of pressure
fluid, a valve member operable to control
admission to and exhaust from said cylinder
of pressure fluid, an operating member, a
valve actuating member in operative en-
Eagement with said valve, and o delay mem-
er operntively interposed between said op-
erating member and said actuating member,
said delay member comprising a cylinder,
a piston reciprocable therein and operably
attached to said operating member, means
to supply pressure fluid from said source to
said cylinder- at one end thereof, means to
supply pressure fluid from said main cyl-
inder to-the other end of said delay cylinder,
and a valve controlling admission of fluid
pressure from said main cylinder to said
delay cylinder, said piston being operatively
vonnected to said valve to positively move
the same adjacent ecither limit of travel of
said delay piston. _

26. In mechanism of the class described,
in combination, & main cylinder, a piston
reciprocable therein, a source of pressure
fluid, a valve member operable to comtrol
adinission to and exhaust from said cylinder
of pressure fluid, an operating member, a
valve actuating member in operative engage-
ment with said valve, and a delay member
operatively interpose& between said opera-
ting member and said actuating member,
said delay member comprising a cylinder,
& piston reciprocable therein and operably
attached to said operating member, means
to supply pressure fluid From said source
to said cylinder at one end thereof, means
to supply pressure fluid from said main cyl-
inder.to the other end of said delay cylinder,
and & valve controlling admission of fluid
pressure from said main cylinder to said
delay cylinder, said delay cylinder being
provided with an adjustable outlet adja-
cent the end to which the fluid pressure
from said main cylinder is supplied.

In testimony whereof, I have subscribed
my name.

JOHN C. HANNA.
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operatively interposed between said operat-
ing member and said actuating member,
sai delay member comprising a cylinder, a
piston reciprocable therein and operably at-
tached to said operating member, means to
supply pressure fluid from said source to
«aid cylinder at one end thereof, means to
supply pressure fluid from said main cylin-
der to the other end of said delay cylinder.

93. In mechanism of the class described,
in combination. a main cylinder, a piston
reciprocable therein, a source of pressure
fluid, a valve member operable to control
admission to and exhaust from said cylin-

~der of pressure flnid, an operating member,

)

a valve actuating member in operative en-
gagement with said valve, and a delay mem-
ber operatively interposed between said
operating member and said actuating mem-
her, said delay member comprising a cylin-
der, a piston reciprocable therein and oper-
ably attached to said operating member,
means to supply pressure fluid from said
source to said cylinder at one end thereof,
means to supply pressure fluid from said
main cylinder to the other end of said delay
cylinder, and a valve controlling admission
of fluid pressure from said main cylinder to
caid delay cylinder.

24. In mechanism of the class described,
in combination, a main cylinder, a piston
reciprocable therein, a source of pressure
fluid, a valve member operable to control
admission to and exhaust from said cylin-

- <er of pressure fluid, an operating member,

a valve actuating member in operative en-
cagement with sald valve, and a delay mem-
ber operatively interposed between said
operating member and said actuating mem-
ber, said delay member comprising a cylin-
der, a piston reciprocable therein and opera-
bly attached tosaid operating member, means
to supply pressure fluid from said source to
said cylinder at one end thereof, means to

i supply pressure fluid from said main cylin-

der to the other end of said delay cylinder,
and a valve controlling admission of fluid
pressure from sald main cylinder to said
delay cylinder, said last named valve being
actuated by said delay piston.

1,658,730

95. In mechanism of the class described,
in combination, a main cylinder, a piston
reciprocable therein, a source of pressure
fluid, a valve member operable to control

admission to and exhaust from said cylinder :

of pressure fluid, an operating member, a
valve actuating member in operative en-
gagement with said valve, and a delay mem-
Der operatively interposed between said op-
erating member and said actuating member,
said delay member comprising a cylinder,
a piston reciprocable therein and operably
attachied to said operating member, means
to supply pressure fluid from said source to
said cylinder at one end theveof, means to
supply pressure fluid from said main cyl-
inder to the other end of said delay cylinder,
and a valve controlling admission of fluid
pressure from said main cylinder to said
delay cylinder, said piston being operatively
connected to said valve to positively move
the same adjacent cither limit of travel of
said delay piston.

96. In mechanism of the class described,
in combination, a main cylinder, a piston
reciprocable therein, a source of pressure
fluid, a valve member operable to control
admission to and exhaust from said cylinder
of pressure fluid, an operating member, a
valve actuating member in operative engage-
ment with said valve, and a delay member
operatively interposed between said opera-
ting member and said actuating member,
said delay member comprising a cylinder,
a piston reciprocable therein and operably
attached to said operating member, means
to supply pressure fluid from said source
to said cylinder at one end thereof, means
to supply pressure fluid from said main cyl-
inder to the other end of said delay cylinder,
and a valve controlling admission of fluid
pressure from said main cylinder to said
delay cylinder, said delay cylinder being
provided with an adjustable outlet adja-
cent the end to which the fluid pressure
from said main cylinder is supplied.

In testimony whereof, I have subscribed
my name.

JOHN C. HANNA.
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