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PATEN T office 
ALBERT woop MORRIs, of DREXEE, HILL, AND SAMUEL PRICE wETHERILL, JR., OF 

SLAVERFORD, PENNSYLVANIA, ASSEGNORs Fow ETHERILIE-MAIORRES FENGINEERING 
COMPANY, OF PHILADELPHIA, PENNSYLVANIA, A CORPORATION OF DELAWARE 

CONTROL MECHANISM 

Application filed December 11, 1928. Serial No. 325,364. 

Our invention relates to control mecha 
nism adapted for use in the ordered open 
ing and closing of a series of valves whereby 
the admission and exhaust of pressure fluid 
to actuating mechanism of any kind is regu 
lated in determined sequence. The object of 
our invention is, generally speaking, to com 
pact and improve the construction of actuat 
ing mechanism of the kind mentioned and 
to provide efficient and reliable means for 
practically arresting the motion of the 
mechanism when desired. 
The nature of our improvements will be 

best understood as described in connection 
with the drawings in which they are illus 
trated and which ilustrate the machine em 
bodying our improvements in what we be-, 
lieve to be their best and most available 
form. - 

In the drawings: 
Figure 1 is a side elevation of our im 

proved machine. 
Figure 2, a plan view. 
Figure 3, a sectional elevation on the line 

3- 3 of Fig. 4. - 
Figure 4, a cross sectional elevation on the 

line 4-4 of Fig. 2. 
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Figure 5, a cross sectional elevation on the 
line 5-5 of Fig. 1. 

Figure 6 is an end elevation of the ma 
chinè. : 

Figure 7 is a sectional elevation taken 
through one of the blocks on which the valve 
seats are formed as on the line 7-7 of 
Fig. 9. |- 

Figure 8 is a cross section taken as on the 
line 8-8 of Fig. 3, showing a detail of con 
struction. - ". . 

Figure 9 is an enlarged scale sectional 
view of certain mechanism shown in Fig. 5. 

Figure 10 is a cross sectional view on the 
line 10-10 of Fig. 9. . . 

Figures 11, 12, and 13 are views similar 
to Fig. 10, showing the valve in the differ 
ent positions it assumes during the opera 
tion of the machine. 

Figure i4 is a cross 
line 14-14 of Fig. 9. - 

Figure 15, a perspective view of one of 
sectional view on the 

showing the devices which bring 

the detachable cams 
shaft C in Fig. 3. 

the slide racks by means of which the valves 
are operated. : . , , : : : 

Figure 16 is a sectional elevation taken as 
On the line 16-16 of Fig. 17. . . . . . . 
Figure 17 is an enlarged scale 

portions of the mechanism shown in smaller 
scale in Fig. 3, the portions of the mecha 
nism shown in this figure being those which 
operate upon the vertically movable plung 
ers H. " . . . 

g. 17 but bott the 
stoppage of the machine in non-operative positions. 

Figures 19 to 26 inclusive are views show. 
ing different.forms of cams such as are in 

Figure 18 is a view similar to Fi 

detail of 

Co 

tended for use in my control mechanism, 
and - . 
Figure 27 

Figure 28 is a sectional view of certain of 
shown as keyed to the 

Aindicates the base of the machine which, 
as shown, is formed with fluid conduit pas 
sages in which the one marked A. leads 
from a source of fluid under pressure, not 

not shown. Supported on the base A is a 
frame or base indicated at B, upon which in 
turn are supported the frames B1, B, and 
B°, B, which support the control mechanism 
to be described, the frames B, which are 
the inner frames, having extensions B8. 
formed with passage openings indicated at 
B to support the bearings for the clutch 

is a sectional view of a detail 
showing the modified construction as con- ''; 
trasted with similar details in Fig. 14. 

shown, and those indicated at A and A8 . 
are connected with various utilizing devices 

mechanism by which the camshaft is actu- . . 
ated and also passage openings B in which 
are supported the bearings of the worm wheel 
which directly drives the camshaft and the 
frames B further serve to support the bear 
ing B in which is located the gear, wheel 
indicated at G. In the portion B of the 95. 
frames B are formed the guideways B9 for 
the plunger extensions indicated at H and 
the oil receptacle indicated at B in which 
the worm wheel lies, further guides for the 
plungers H being indicated at Bro. 
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C, C, are bearings for the camshaft sup 
ported on the frames B, C indicating the 
came shaft; C° and C8 groups of cams sup 
ported on the ends of the shaft and C a 
worm wheel secured to the shaft and driven 
by the worm C secured to the shaft C sup 
ported in ball bearings, as indicated at C, 

| ànd actuated through the gear wheel C, 
10 

15 

driven through a detachable member, in this 
case a clutch, from a motor indicated at D 
through sprocket wheel D', chain D and 
sprocket wheel D, which last mentioned 
sprocket wheel is attached to a sleeve D, 
the end D of which forms one iaw of a 
clutch projecting from the end of which is 
one jaw of a clutch indicated at D. The 
inner portion of the sleeve D' serves as a 
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bearing for the shaft E°, to which is at 
tached the gear wheel E' which engages and 
drives the gear wheel C. E is a longitudi 
nally movable clutch member adapted to 
engage with the jaw D of the sleeve D 
and move toward it. E' is the squared por 
tion of the shaft, the ends of which are indi 
cated at E? and E8, which shaft is driven 
through the clutch when in engagement 
with the sleeve D'; reciprocating movement 
is given to the clutch member Eby the cradle 
like structure indicated at F, the lower por 
tion of which is formed into a rack or, as 
shown, a double rack indicated at F. This 

35 

rack lies in contact with the upper face of 
the elongated gear wheel G by the rotation 
of which in opposite directions the clutch 
is engaged and disengaged and the can 
shaftput in operation or brought to a stand 
still. The gear wheel G is operated through 
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H8. 

racks formed on the vertically movable 
plungers H, H, of which the portions indi 
cated at H form in effect extensions and 
support at their upper ends contact faces 
here indicated as contact rollers indicated at 

Springs indicated at H tend to move and hold the plungers to their uppermost 
position. The lower ends H of the plung 
ers are engaged with the levers indicated 
at I, pivoted at I and having their free 
ends operated through rods I by a treadle 
indicated at I. 

J, J, are hubs keyed to the shaft C on 
each side of the head of the worm wheel C, 
said hubs having projecting arms indicated 
at J formed with spring holding pockets 

60 

indicated at J and supporting longitul 
dinally movable shafts J which extend 
through openings in the pocket and are 
formed with head J, said shaft supporing 
rollers indicated at J which are held but 
not otherwise controlled in the position 
shown in Fig. 17, by means of the spring J. 
In this position it will be observed that the 
rollers J will move over and contact with 
the roll H of the plunger H., i, j, are arms secured to the bearings C having spring 
holding pockets it which in turn Support the 
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shafts j having heads j and contact rolls 
f", held normally in extended position by 
the action of the springs f. These devices 
do not rotate with the shaft as do the simi 
lar, device previously desCribed. 
Supported on the portions of the framing 

indicated at B° are the shaft portions indi 
cated at K, K, best shown in Fig. 16, which 
in turn support, the wide and thin bars in 
dicated at K", one side of this bar having the y: 
cam like conformation indicated at K and 
the bar being so shaped that when turned 
from the vertical position indicated in Fig. 
17 to the horizontal position indicated in p 
Fig. 18, it will, by its contact with the faces si: 
of the rolls J and j', force them outward to 
positions where they will not contact with 
the contact member H. K*, K*, best shown 
in Fig. 1, are toothed segments attached to 
one end of the shaft is, K and engaged each one by one of two vertically movable racks 
indicated at K*, K*, each rack having a 
handle K by which it can be manually 
operated. ? 

Passing next to the valve aind valve actu 
ating mechanism controlled by the cams on 
the shaft C. L. L., are blocks, two such 
blocks set face to face being supported at 

: 

each side of the machine, the outer faces 
of the blocks forming valve seats, as indi a5. 
cated at L', for the disc valves and the blocks 
having formed in them ports or conduits 
as indicated at l, l° and with the pipe sys 
tem by which the pressure ?uid is conducted 
to the points of use through pipes as indi 
cated at M and M. L* indicates the ex 
haust passage also foT;Med in the block u 
and communicating with the valve seat 
through a port indicated at l'. The inner 
abutting faces of the blocks L., L, are re 
cessed, as indicated at L and L, to for in 
vertical guideways for racks and chambers 
in which are located the gear wheels actu 
ated by the racks and in turn actuating the 
valves. The valves which are indicated at 

communicating with the valve seat, 
} 30 - 

05 

10 
N are loosely engaged with the shafts N ex 
tending through the blocks L and having Se 
cured to their inner ends the gear wheels N 
erected in pairs, as shown. In the construc 
tion illustrated, see Figs. 7, 9, and 10 to 13, 
each valve seat is provided with two inlet 
ports l. l', and an outlet, or exhaust port l' 
and the valve N seated on the port is pro 
vided with a port N extending through it 
through which pressure fluid can be deliv 
ered to either of the ports. 7 or 4 when the 
port in the valve registers with either one of 

3.S.C. the ports in the seat. The valve is -pro ? ? ? ? ?** - - 

vided with a port N by means of which 25 
either of the ports l and I can be placed 
in communication with the exhaust port 78. 
it will be observed that the valve N2 is held 
to its seat by the pressure of the fluid on its 
outer face and is free to adjust itself to this 
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seat by reason of its loose engagement with 
the operating shaft N. These gear wheels 
are each engaged by one of the racks O ar 
ranged in pairs, as shown, in the guideways 
L and supporting at their upper ends con 
tact rollers, indicated at O', which are in 
operative relation to the cams on the cam 
shaft. The rack portions are indicated at 
O2 and the bottom of each rack rests upon 
the head P of a plunger. P which plunger 
passes through a bar Q and is provided with 
a lower head indicated at P*. The plunger 
is normally pressed upward by a spring 
indicated at P. The bars Q are vertically 
adjustable, their normal working position 
being elevated, as indicated in Fig. 1, their 
adjustment being effected by the mechanism 
best shown in Figures 1 and 8. The ends 
of the bar Q which extend downward, as 
indicated in Fig. 1, have formed in them 
bearings Q for a stud shaft Q, having ec 
centrically placed pins Q extending from its 
sides and carrying rollers Q which rest on 
ledges Q of the supporting frames. The 
worm wheel Q is secured on the side shaft, 
as shown in Fig. 8, and is in engagement 
with a worm wheel Q" secured to a shaft Q. 
It will be understood that devices as shown 
in Fig. 8 are secured to each end of the 
block Q and it will be obvious that by turn 
ing the shaft Q the bar Q will be raised 
or lowered. 
The valves seated on the blocks L are en 

closed in a housing also fitted against the 
face of the blocks L and indicated at R, R, 
these housings also serving as conduits for 
the admission of pressure fluid to the valves, 
as shown, and, as preferably constructed, the 
housings R embody a fluid conduit indicated 
at R and a series of valve chambers indi 
cated at R also being provided for each 
valve. 
formed through the face of the housing R, 
opposite to each valve chamber and in line 
with a passage R", connecting the conduit R' 
with each valve chamber. As shown in 
Figs. 9 and 14, thimbles S screw into the 
perforations R8 and fit into the perforations 
R", these thimbles being formed with open 
ings. S1 by which the air or other fluid in 
the conduit R is freely admitted to the 
valve chamber. 

seated. 
In the modification illustrated in Fig. 27, 

the thimble, here indicated at S, is formed 
with the openings is so that it serves to close 
the conduit R or the valve chamber R. 
this construction a separate pipe, indicated 

8 at s?, enters through the head of the former 
so as to supply any selected valve chamber 
with pressure fluid at a different pressure 
from that contained in the conduit R". 
The pressure fluid in the construction 

illustrated in the drawings, enters through 

R8 indicates threaded perforations 

Springs S. located in the 
thimbles are provided to hold the valve 

have provided for depressing the plungers 

In 

S 

the ports A in the base A and is delivered 
through the pipe, indicated at M, to the 
header conduit R, the ports Lil L formed 
in the blocks L connect through a series of 
pipes indicated at M and M through down 
wardly turned portions of these pipes, as 
indicated at M and M, with the passages 
A8 and A° formed in the base A and through 
these passages are led to the devices to be 
actuated by the pressure fluid. The exhaust 
from the valve chambers is through the 
ports indicated at L. S. 
The operation of our improved mecha 

nism can be readily followed. The motor 
D, through its sprocket wheel D, sprocket 
chain D and sprocket wheel D, rotates the 
sleeve Di having a clutch member D° secured 
to its end and when the sleeve is engaged 
by the co-acting clutch member E, which 
has a rectangular perforation as shown in 
Fig. 3, the shaft E, E, E, is rotated and 
through its gear wheel E transmits motion 
through the gear C8 to the shaft C° rotat 
ing in the ball bearing C and having formed 
on it the worm C which drives the worn 
wheel C and through it the can shaft C. 
This cam shaft has laterally extending free 
ends beyond its bearings C, C, and on the 
free ends are adjusted and keyed the canns 
indicated at C8 and C. 
Of course, the motion of the cam shaft 

is arrested where an adjustable element, 
here consisting of the longitudinally mov 
able clutch member E, is shifted to disen 
gage it with the sleeve D and this is effected 
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100. 
by the longitudinal movement of the cradle 
F carrying the racks indicated at F which 
engage the gear wheel G. This gear wheel 
in turn is rotated by the racks formed on 
the plungers H, H, which plungers are 
constantly pressed upward by the Springs 
H* so that when not depressed they hold 
the gear wheel G in the position in which 
the clutch members are engaged with each. 
other. The plungers H can be drawn down 
ward and the clutch disengaged at any time 
by pressing down the treadle I and through 
it depressing the lever I which is connected 
with the bottom of the plungers. The re 
lease of the treadle at Once permits the 
plungers to move back to the position in 
which they would insure the engagement 
of the clutch. Another means which we 
and holding them located in depressed posi 
tions, are the rollers J and f'. The rollers 
J', when in the position shown in Fig. 17, 
will, as they revolve with the shaft C. con 
tact with the roller H at the top of the 
plunger section H and depress it and the 
connected plunger, thus releasing the clutch 
and the roller it when in the position shown 
in Fig. 17, lies over the roller H8 and serves 
as a latch holding it in depressed position. 
Under normal working conditions neither of 
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these rolls contact with the roller H, 
being held away from the roller by the 
wide and thin bar Kl which is turned to 
horizontal position, as shown in Fig. 18, 
pressing the latch roll i' back to a point 
where it does not contact with the roller I 
and guiding the roller J in each revolution 
by means of its cam shaped surface K. So 
that it is pressed back in passing the con 
tact end of the plunger, as indicated at Fig. 
18, to stop the machine, it is only necessary 
to rotate the shaft K through ninety de 
grees bringing the bar K to the position 
shown in Fig. 17; this is effected in olur. 
machine through the slide racks K*, K*, in dependently slidable and manually operative 
through their knobs or handles indicated at 
K*, K*. These racks engage the segments 
K2 which are attached to the shafts K so 
that if either or both slides are actuated 
the machine is brought to a rest. -- - - 
We have provided the above stopping 

mechanism in duplicate as a precautionary 
measure and we have made the shafts K 
independently movable through their sepa 
rate slide racks IK, K, so that both slide 
racks must be in proper position before the 
machine will start in operation. It is, of 
course, obvious that the machine is opera 
tive if only one of the described stopping 
devices is provided. 
The valves N are operated by the vertical 

movements of the racks O' on the slides O, 
each rack operating one of the valves 
through a gear wheel. Nº and shaft N. Im 
normal operation the racks are pressed up 

| ward by the Spring actuated plungers Pand 
the contact rolls O' at the top of the slides 
rest in contact with the cams on the cam 

40 
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shaft each slide, of course, resting on a dif 
ferent cam so that the slides and the con 
troled vaives are actuated in any desired 
sequence to admit and exhaust the pressure 
fluid from the cylinder or other device 
which is to be actuated by it. As shown in 
the drawings, with the exception of Fig. 27, 
each valve chamber on each side of a block 
L is in free communication with the fluid 
conduit R but it is sometimes desirable that 
some specific valves and the source should be 
connected with the source of fluid pressure 
of higher pressure and this we provide for 
by the device shown in Fig. 27, in which 
the individual valve chamber is supplied 

i" with fluid through the pipe s instead of 
through the column conduit R. The pres 
sure of the spring actuated piston P on the 
slides O can be regulated by adjusting the 
bars Q and by a free adjustment of these 

. bars through the desired mechanism. Ail. 
pressure can be removed from the slides so 
that they are permitted to lose contact with 
the cams and this, of course, is desirable 
when it is necessary to remove and replace 
cams on the cam shaft. - , 

i816,49i 

It will be understood that there are two 
channels L and L* connecting with ports 
ll on each valve seat and communicating 
through conduits indicated at M and M 
with cylinders or other devices to be actu 
ated by the pressure fluid; also that there is 
an exhaust passage L* communicating with 
each valve seat through a port li. Fluid 
under pressure in the conduit R is in free 
communication with the series of valve 
chambers R* and when the valve is in the 
position shown in Figs. 10 and 13 it closes 
both of the ports i and 78. When moved to 
position shown in Fig. 11 the port Nº in 
the valve registers with the port l in the 
valve seat so that pressure fluid can flow 
freely into the conduit L° and thence to a 
point of use while in the same position of 
the valve the port it of the conduit Li regis 
ters with the channel N in the valve and is 
then placed in connection with the exhaust 
port li. When the valve is shifted to the 
position shown in Fig. 12 the valve chamber 
is placed in communication with the port 2 
and the conduit L' leading from it while the 
port l is brought to registration with the 
valve channel N. and then connected with 
the exhaust passage lº and the exhaust con 
duit L° leading therefrom. 
The control apparatus above described is 

designed with special reference to its use as 
a control mechanism of a casting machine, 
the various movable parts of whicih are ac 
tuated by cylinders and pistons connected 
With the conduits L and L2. It is however 
obviously available as a control mechanism 
for any other machine in which pressure cyl 
indel's and pistons are utilized for the ma 
nipulation of its members. : ????? 
Having now described our invention, 

What we claim as new and desire to secure 
by Letters Patent, is: 

1. Control mechanism comprising a ro 
tatable cam shaft supporting a series of 
readily removable, and changeable spaced 
cans, means for operating the shaft in 
cluding a detachable element by shifting 
which the actuating means is made in 
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Operative, means for shifting the detachable 
element having a contact element disposed 
in the path of a revolving element secured 
to the camshaft, resilient means acting to hold the shifting mechanism in operative 
position, a revolving element secured to the 
cam shaft laterally movable from a posi 
tion in which it will contact with the con 
tact element of the shifting mechanism to 
a position in which it will clear said 
element, a latch element laterally movable 
between positions in which it will engage 

5 

20 

and hold the contact element of the shifting 
mechanism in non-operative position and a 
non-engaging position and a manually op 
eratable device normally holding the lat 
erally movable rotating element and the 130 
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latch element out of contact with the con 
tact element but shiftable to a position in 
which it permits said elements to engage 
the contact element. 

2. A control mechanism having the 
features of claim 1, in which the shifting 
mechanism is provided with two contact 
elements and the devices acting on, said 
contact elements are duplicated so that both 
manual controls must be in normal opera 
tive position to enable the detachable ele 
ment to move to operative position. 

3. Control mechanism having the fea 
tures of claim 1, and having also independ 
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ent means for shifting the detachable 
element. 

4. Control mechanism having the fea 
tures of claim 1, in which the detachable 
element consists of a clutch member having 
anism is made up of a gear wheel engaging 
said rack and actuated by a rack formed on 
a plunger, one portion of which serves as 
the contact member upon which the rotat 
ing and latch members act, said shifting 
mechanism further comprising resilient means normally holding the plunger in posi 
tion to engage the clutch member. 

5. Control mechanism as called for in 
claim 1, in which the manually controlled 
device for controlling the engagements of 
the rotating shaft actuated element and of 
the latch with the contact element consists 
of a wide and thin bar rotatively posi 
tioned in the machine above the contact 
element in position when turned laterally 
to engage the rotating and latch device and 
hold them out of contact with the contact 
element. 

6. Control mechanism comprising a rotat 
able shaft carrying spaced cams in combina 
tion with two metal blocks adapted to be 
secured together at their inner faces and 
each having a series of valve seats formed 
on their outer faces, a series of gear cham 
bers and rack guides formed on their 
inner faces and a series of valve shaft bear 
ings extending from the valve seats to the 
gear chambers, a series of valve shafts ex 
tending from the valve seats to the gear 
chambers, gears secured to the ends of the 
shafts arranged two in each chamber, racks 
extending through the guideways of the 
abutted blocks, arranged in pairs and in 
engagement one with each gear, said racks 
being in operative contact with the cams, 
valves seated on the seats and operatively 
connected to the valve shafts and a housing 
and fluid conduit for the valves secured on 
the outer faces of the blocks. 

7. Control mechanism comprising a ro 
tatable shaft carrying spaced cams in com 
bination with a metal block having a series 
of valve seats formed on its outer face, ports 
leading from said seats formed in the body 

of the block, a series of valve shaft bearings 
extending through the block from the cen 
ters of the valve seats and rack guides 
shafts adapted to engage valves having gear 
wheels secured to their inner ends, a series 

5 

formed on its inner face, a series of valve 

of Valves resting on the seats and engaged 
by the shaft ends, a series of racks engaged 
with the gear wheels of the valve shafts and 
held in contact with the cams by springs 
supported on a retractable bar, a housing 
and fluid supply conduit for the valves 
secured on the face of the valve seat block. 

8. Mechanism as called for in claim 
7 in which the retractable bar is posi 
tively interengaged with the ends of the 
rack bars so as to retract them from con 
tact with the cams when the retractable bar 
is retracted. 

a rack secured to it and the shifting mech 9. Control mechanism comprising a ro 
tatable shaft carrying spaced cams in com 
bination with a metal block having a series 
of valve seats formed on its outer face, ports 
leading from said seats formed in the body 
of the block, a series of valve shaft bearings 
extending through the block from the cen 
ters of the valve seats and rack guides 
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formed on its inner face, a series of valve 
shafts adapted to engage the valves having 
gear wheels secured to their inner ends, a 
series of valves resting on the seats and en 
gaged by the shaft ends, a series of racks 
engaged with the gear wheels of the valve 
seats and disposed in operative relation with 
the cams, a valve housing secured on the 
face of the block formed with separate valve 
chambers and a common fluid supply conduit 
in combination with separate thimbles ex 
tending through the supply conduit into the 
valve chambers and by means of which said 
individual valve chambers can be connected 
to the common supply conduit or to indi 
vidual sources of supply of fluid under 
pressure. 
ALBERT WOOD MORRIS. 
SAMUEL PRICE WETHERILL, Jr. 
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