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This invention relates to electrical and fluid 
pressure control systems, and more particularly 
to electrohydraulic means for automatically con 
trolling the launching of a boat or ship, 
A shipbuilding dock located on a river or inlet 

hat is too narrow to permit endwise launching 
of a boat is usually arranged to enable a coin 
pleted hull to be launched broadside or sideways. 
in such a case ?ine boat imay be constructed par 
allel to the shore on suitable cradles resting on 
Ways which are set at an incline from the build 
ing piatform to he water. Where circumstances 
and engineering policy thus nake expedient the 
oroadside aunching of a boat, careful control 
must be exercised to start both ends of the hull 
down he ways simultaneously. The initial stage 
of such a launching is most important, for any 
untimely checking of one end of the hull, as it 
travels down the ways, which allows the other 
end to overtrave to an appreciable extent, nay 
Sesuit in failure of the hull to enter the Water in 
2, safe manner, or may even cause complete iOSS 
of control and possibly foundering of the vessel. 
One object of my invention is to provide in 

proved ineans for automatically controlling 
movement of a boat down ways in effecting a 
broadside launching. 
Another object of the invention is to pro Vide 

hydraulic means adapted to control at least the 
initial stages of the operation of launching a ves 
sel, including means for scanning the launching 
motion and responsive to any tendency of the 
moving hull to assume a faulty or oblique posi 
tion on the ways for restoring the correct align 
ment thereof, without unduly interfering with 
continued progress, of the boat toward the water. 

It is a further object of the invention to pro 
vide improved means for controlling the position 
of a hull while it is launched sideways, including 
fiuid pressure means operative to control move 
ment of the hull on the ways, detecting means 
sensitive to development of a slight displacement 
of one end of the moving hull relative to the 
other, and controlling valve means responsive to 
the detecting means for regulating the fluid pres 
SeleaS. 
Other objects and advantages of the invention 

will appear in the following more detailed de 
scription thereof, taken in connection with ac 
companying drawings, in which 

Fig. 1 is a schematic view of a ship launching 
apparatus constructed and arranged in accord 
ance with the invention, certain elements of 
the apparatus being shown in section; 
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ship launching apparatus embodying a different 
form of the invention; and 

Fig. 3 is a schematic view, partly in section, 
illustrating the invention in still another form. 

Apparatus shown in Fig. 1 
Referring to sig. 3 of the drawings, the appa 

ratus here iliustrated includes a cradle ( 9 which 
may be of any suitable construction adapted to 
support a boat or ship during construction. The 
cradle it is adapted to rest on suitable ways, not 
shown, on which the cradle and a completed hull 
are adapted to slide to the left, as viewed in 
the drawings, when the launching operation is 
carried out. Forminig part of the cradle is a 
bar which is adapted to be disposed in right 
angular relation with respect to the ways on 
which the cradle travels to the water, and which 
has at one end a trip mechanism 2 and at the 
opposite end a similar trip mechanism 3. Each 
of the trip mechanisms 2 and 3 comprises a 
lever 5 having one end journaled on a pin 6 
which is secured to a lug carried by the bar 
if, and a latch member 8 which is pivotally con 
nected to a pin 9 Secured to the lever interme 
diate the end carried on pin 6 and an outer end 
20. The latch member 8 has a suitably formed 
clevis portion adapted to fit over the adjacent 
end of the bar Al for holding the lever 5 in par 
allel relation therewith, as shown in the drawings, 
so long as the cradle remains on the boat build 
ing platform prior to launching of the boat. An 
outer end of each latch member 8 is operatively 
aligned with a stationary stop element 23, which 
is arranged to be engaged by the latch member 
for tripping the mechanism, following a moves 
ment of the cradle a predetermined distance to 
ward the water in launching the boat. 

For controlling and maintaining correct align 
ment of the cradle 0 during the initial two or 
three feet of movement down the ways during a 
launching, there are provided a pair of hydraulic 
cylinders 25 and 2S, which are disposed parallel 
to each other and to the direction in which the 
boat is to be launched, the cylinder 25 being op 
eratively aligned with the trip mechanism 2 and 
the cylinder 26 similarly arranged with respect to 
the trip mechanism 3. The hydraulic cylinders 
25 and 26 are similar in construction, comprising 
casing structures that are securely anchored to 
a stationary part of the building platform, and 
strong enough to withstand the pull of gravity 
on the cradle 0 and vessel carried thereby. Each 
of the hydraulic cylinders contains a piston car 

Fig. 2 is a scherinatic, partly sectional, view of a 55 tying suitable packing means and forming at One 



2 
side thereof a stop pressure chamber 29 and at 
the opposite side a thrust pressure chamber 30. 
Secured to each piston 28 and extending through 
the stop pressure chamber 29 is a piston rod 32, 
which extends outwardly of the cylinder casing 
structure through an opening in a cylinder head 
33. Each piston is provided with suitable packing 
means serving to prevent leakage of hydraulic 
fluid between the stop and thrust chambers 29 
and 30. The outer end of each of the piston rods 
32 carries a ring or hook portion 35, with which 
the end 20 of the adjacent trip mechanism lever 
5 is adapted to engage, as shown in the drawings. 
The apparatus illustrated in Fig. 1 further in 

cludes a source of hydraulic pressure comprising a 
pump 40 operative by an electric motor 4, and an 
accumulator device 42, which may be of any Suit 
able design and is operative to receive and store 
up under pressure hydraulic fluid delivered by the 
pump 40. The accumulator is adapted to deliver 
fluid at maximum pressure to a high pressure pipe 
6. 
Associated with each of the hydraulic cyline 

iders 25 and 26 is a group of three magnet valve 
devices, which are constructed and arranged to 
control the communication of hydraulic pressure 
from the accumulator 42 to the respective pres 
sure chambers in the hydraulic cylinders for reg 
ulating a launching operation, as hereinafter ex 
plained. In Fig. 1 the three magnet valve devices 
associated with the hydraulic cylinder 25 have 
been designated by the characters A, B, and C, 
and exactly similar magnet valve devices con 
trolling hydraulic pressure in the cylinder 26 have 
been marked A', B', and C'. A description of the 
magnet valve devices A, B, and C associated with 
the upper hydraulic cylinder 25 will thus con 
vey a clear understanding of the corresponding 
magnet valve devices A, B' and C', like refer 
ence characters being used to designate the same 
elements in each case. 
The magnet valve device A comprises a Casing 

50 having formed therein a valve chamber 5 
containing a valve element 52, a valve chamber 
53 containing a valve element 54, and an inter 
mediate chamber 55, which is always in com 
munication with the stop chamber 29 of cylinder 
25 by way of a pipe 56. The valve chamber 53 
is connected to the high pressure pipe 6 f. Both 
the valve elements 52 and 54 have fluted stems 
extending through bores in the casing connect 
jing the respective valve chambers to the inter 
mediate chamber 55, in which the fluted stems 
engage- to render the valve elements operative 
together. A coil spring 59 is interposed between 
the valve element 54 and an inner wall of chamber 
53 for urging that valve element toward its seat 
ed position and the other valve element 52 toward 
a normal unseated position. A plunger 60 is 
mounted in engagement with the upper valve 
element 52 for moving both valve elements down 
Wardly upon energization of a suitable coil con 
tained in the magnet valve device A. 
The magnet valve device B comprises a casing 

62 having formed therein a valve chamber 63 
communicating through a pipe 64 with valve 
chamber 5 of the magnet valve device A. 
Mounted in the valve chamber 63 is a valve ele 
ment 66 which is normally urged upwardly by a 
Spring 67 toward engagement with a suitable seat 
for controlling communication between the valve 
chamber 63 and a chamber 68, which is connected 
to a low pressure pipe 69 leading to the sump or 
'ow pressure intake portion of the pump and ac 
sumulator assembly 40-42. The valve element 
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66 is adapted to be moved downwardly to an un 
seated position under the force applied to a 
plunger 70 mounted in Casing 62, upon energiza 
tion of a magnet Coll forming part of the magnet 
valve device B. - 
The magnet valve device C comprises a casing 

75 in which is formed a valve chamber 6 comi 
municating with the high pressure pipe 6, a 
central chamber 78 communicating with a pipe 
79 leading to the thrust chamber 30 in the hy 
draulic cylinder 25, and an upper valve chamber 
80, which is connected to the low pressure pipe 
69 already described. Mounted in valve cham 
ber 76 is a valve element 83, which is normally 
urged toward its seated position, as shown in Fig. 
l, by the force of a spring 84, and which is oper 
ative to control communication from the cham 
ber 76 through a suitable bore to the central . 
chamber 78. For controlling communication 
from the chamber 78 to valve chamber 80 there 
is provided a valve element 86, which is disposed 
within the valve chamber 80 and has a fluted 
stem extending into the chamber 78 where it 
engages a similar fluted stem of the valve element 
83. The valve element 86 is thus subject to the 
force of the spring 84 and is held in its unseated 
position while the valve element 83 is in seated 
position. An electromagnet is provided in the 
magnet valve device C for moving a plunger 8 
that engages the upper valve element 86, in op 
position to the force exerted by spring 84. 
According to the invention in the form dis 

closed in Fig. 1, control of both groups of magnet 
valve devices A, B, and C, and A, B, and C, 
is maintained through the medium of a pair of 
directional relay devices 90 and 9, which are 
adapted to be energized in accordance with any 
variation in the relative movements of the re 
Spective piston rods 32 of hydraulic cylinders 25 
and 26, during a boat launching operation as 
hereinafter explained. 
The directional relay 90, comprising a magnet 

93 and a movable switch contact member 94 op 
erative thereby, is adapted to be energized by 
current directed from a variable resistor 95, which 
is associated with a sliding contact element 
carried in suitably insulated relation on the pis 
ton rod 32 of hydraulic cylinder 25. The other di 
rectional relay 9f comprises a magnet 97 and a 
Switch contact member 98, and is arranged for 
operation in response to the supply of current by 
Way of a variable resistor OO that is disposed ad 
jacent the piston rod 32 of the hydraulic cylin 
der 26. A sliding contact element of, carried on 
and insulated from the piston rod 32 of hydraulic 
cylinder 26, is disposed in engagement with the 
resistor f00 for controlling the flow of current 
therethrough, as hereinafter explained. 
Assuming that a vessel rests on the cradle 

and is ready to be launched, the launching con 
trol equipment shown in Fig. 1 may be condi 
tioned for Operation by closing a master control 
switch 0, which is adapted to establish con 
nection from a source of electric power to a pair 
of line conductors f and f2. Electrical en 
ergy is thereby supplied to the motor 4 asso 
ciated with the compressor 40, by way of the 
conductor i li li, a conductor i 5, connected to 
the motor, a conductor 6 connecting the mo 
tor to a compressor governor if T of suitable de 
sign, and a return conductor if 8 leading to the 
conductor 2. It will be understood that the 
compressor 40 is then rendered operative by the 
motor f to maintain a supply of hydraulic fluid 
under a predetermined pressure within the ac 



cumulator device 42. The accumulator device 42 
thus becomes operative to maintain a prede 
termined hydraulic pressure throughout the high 
pressure pipe 6, and in the Valve chambers cOn 
nected thereto, including valve chambers 76 in 
the respective magnet valve devices C and C, 
and valve chambers 53 in the magnet valve de 
vices A and A'. As hereinbefore explained, the 
inlet or sump connections of the compressor 40 
and accumulator device 42 communicate with the 
low pressure pipe 69 leading to the valve cham 
bers 80 of the two magnet valve devices C and C, 
and to the chambers 68 in magnet valve devices 
B and B. 
Closure of the master switch also estabs 

lishes a control circuit Which includes the Con 
ductor , a branching conductor 20, the re 
sistances 95 and connected in parallel there 
to, another branching conductor 2 , and the 
return conductor 2. With both pistons 28 of 
the hydraulic cylinders 25 and 26 disposed in the 
normal or fully retracted position, as shown in 
3ig. 1, the slidable contact elements 96 and 
carried by the respective piston rods are held 
in similar positions adjacent the ends of the 
associated resistors 95 and 00. The slidable 
contact ellement 36 and the opposite contact elle 
Sent 3 are electricaly connected with the two 

rectionai relays 3 and 38 by way of a circuit, 
izaciudes axia extensible conductor 325 con 

cted to 3o tact eierment 96, a conductor 26, 
33, a conductor 327, the coil 97, a con 

:23 and another extensible conductor 29 
ieading to the sidable contact element ! 0. 
Since the two siidable contact elements 36 and 
5B initially occupy the same starting position 

'A'ith respect to the parallel-connected resistors 
85 and 3, substantially no current can normally 
How through einer of the directionally opposed 
coils 93 and S. Consequently the Switch con 
act nembers of the directional relay devices 
9 and 9 are normally disposed in dropped out 
scosition, the switch contact member 94 thus nor 
ginally resting in engagement with a back con 
?act element $ 33 "While the switch contact mem 
ber 98 similarly engages a back contact member 
$3?? 
To establish the supply of hydraulic fluid to 

the hydraulic cylinders 25 and 26, the movable 
gontact member it of a suitable Selector switch 
is Hoved into engagement With a Contact ele 
ager, 48, thereby establishing a circuit which 
ingludes the line conductor , a conductor 42, 
goiniaat members 40 and 4, and a conductor 
33.5 eading to a junction point 45, where the 
circuit, divides and continues in one direction 
through a conductor 47, the coil of the magnet 
valve device A, a conductor i48, and a conduc 
or 50 connected to the line wire 2. The 
other branch of this circuit leads from junction 
point 45 through a conductor 52, the winding 
of the magnet waive device A', and a conductor 
53 connected to conductor 50. With the re 

spective magnets of the valve devices A and A' 
thus energized, the valve elements 52 and 54 
in each device are moved to their respective 
seated and unseated positions, as shown in Fig. 
l, so that hydraulic fluid under pressure is sup 
plied from the accumulator device 42 to the stop 
chambers 29 of both hydraulic cylinders 25 and 
26, by flow through the high pressure pipe 6, 
valve chamber 53 and chamber 55 in each valve 
device, and each of the pipes 56. It will be un 
derstood that the pressure of hydraulic fluid thus 
naintained in the stop chambers 29 of both 

3 
hydraulic cylinders 25 and 26 exerts a suficient 
force through the medium of the corresponding 
pistons 28 and piston rods 32 to restrain any 
tendency of the cradle 0 to move down the 
ways, even after the usual blocks Or shoring 
means have been removed. 
With the hydraulic pressure once established 

in the hydraulic cylinders 25 and 26, the switch 
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contact member 40 may be moved to an inter 
mediate position, indicated by the reference 
character 53. The resultant deemergization of 
the magnets of the two magnet valve devices A 
and A' renders the springs 59 thereof effective 
to return the associated valve elements to their 
normal positions. Each valve element 54 is thus 
seated while the cooperating valve element 52 is 
unseated. It will be understood that since the 
magnet valve devices B and B' are at this time 
deenergized, so that the respective valve elle 
ments 66 are maintained in seated position, the 
unSeating of the Valve elements 52 of the mag 
net Valve devices A and A' will not cause any 
reduction in the pressure of fluid in either of 
the hydraulic cylinders 25 and 26. 
When it is desired to effect operation of the 

apparatus shown in Fig. i to permit launching 
of a boat which has been erected on the cradle 

, the control switch member 40 is moved out 
of the intermediate position indicated at 53 and 
into engagement with a contact element 55. 
With the control switch thus positioned, the mag 
net Windings in both of the magnet valve devices 
3 and 3' are simultaneously energized through 
palaliel circuits under the control of the nor 
mally deenergized directional relay devices 90 
and 9. The energizing circuit for the magnet 
valve device B includes the line conductor , 
conductor $42, contact members 60 and 55, 
Switch contact member 94, back contact member 
33, a conductor l7, the magnet coil B, a con 
ductor 58 and the conductors 50 and i 2. The 
cil'cuit for the other magnet valve device B' con 
priseS, beginning With the common contact elle 
ment 55 of the control switch, the switch con 
tact member 98 of directional relay 9, the back 
contact element 34, a conductor 60, the magnet 
8, and a conductor 6l connected to the con 
ductor 50. Upon energization of the magnet 
coils of the devices B and B' as just explained, 
the respective valve elements 66 therein are forced 
downwardly to their unseated positions. 
With both of the magnet valve devices B and 

B' thus energized to establish communication 
from the respective stop chambers 29 of the hy 
draulic cylinders 25 and 26 to the low pressure 
pipe 69, in each case by way of pipe 56, cham 
ber 55 of valve device A or A, past the unseated 
valve element 52, through pipe 64 and past the 
unseated valve element 66, hydraulic fluid is then 
free to flow from the stop ehambers to permit 
displacement of the pistons 28 to the left, under 
the force of gravity pulling the cradle O down 
the Ways toward the water. Hydraulic fluid is 
at the same time drawn into the thrust cham 
bers 30 of both hydraulic cylinders, by way of 
the respective pipes 9 which communicate at 
this time with the low pressure pipe 69 through 
the valve chambers 80 and chambers 78 of the 
'deenergized magnet Valve devices B and B'. If 
the launching operation thus proceeds accord 
ing to plan, with both ends of the cradle mov 
ing down the Ways at the same rate so that the 
sliding contact element 96 and of remain in bal 
anced relation. With respect to resistances 95 and 
300 to prevent energization of either of the di 

  

  



4. 
rectional relays 90 and 9 f, the cradle 0 will travel 
toward the water unchecked until the two trip 
elements 8 engage the corresponding stop mem 
bers 23 at substantially the same time. The trip 
members f8 are then actuated to cause the latch 
levers 5 to become released from the respective 
piston rods 32. 

Let it be assumed, however, that the end of 
the cradle O adjacent the hydraulic cylinder de 
vice 25 fails for some reason to travel as fast at 
the other end of the cradle, so that the boat 
being launched tends to become canted with re 
spect to the ways. With the sliding contact ele 
ment 96 carried by the piston rod 32 associated 
with the hydraulic cylinder 25 thus checked, the 

10 

5 
continued movement of the other slidable con- * 
tact element of along the resistor f00 at once 
throws out of balance the circuit which includes 
the resistors 95 and 00, and the directional re 
lay devices 90 and 9 hereinbefore described. 
When the slidable contact element of is thus 
caused to overtravel the other slidable contact 
element 96, the relative reduction in resistance 
offered by the portion of the resistor OO in the 
circuit permits a current to flow through the 
slidable contact element f of, conductors 29 and 
128, coil 97, conductor 27, coil 93, conductors 
26 and 25, the other slidable contact element 

96, resistor 95 and conductor f2 to the return 
conductor 2. Current thus passing through 
the directional coils 97 and 93 effects energiza 
tion only of the coil 97, so that the movable switch 
contact element 98 is lifted out of engagement 
with the back contact member 34 and brought 
into contact with a front contact element 6, 
while the other directional relay device 90 re 
mains inoperative. 
Disengagement of the switch contact member 

98 from the back contact element 34 breaks the 
circuit for the magnet valve device B' and thus 
causes movement of the valve element 66 there 
of to its seated position. The hydraulic fluid re 
maining in the stop chamber 29 of the hy 
draulic cylinder 26 is thereby bottled up, prevent 
ing further movement of the associated piston 28 
to the left. 
At the same time, the switch contact member 

98 in engaging the front contact element f6 
establishes a circuit for energizing the magnet 
valve device C, which circuit includes a con 
ductor | 63 connected to the front contact elle 
ment 6 f, the coil of the magnet valve device 
C, a conductor 64, and the return conductor 50 
leading to the line conductor f2. Upon ener 
gization of the magnet valve device C, the asso 
ciated valve elements 86 and 83 are moved down 
wardly to their respective seated and unseated 
positions, with the result that hydraulic fluid at 
the predetermined pressure maintained in the ac 
cumulator 42 is supplied to the thrust chamber 30 
of the hydraulic cylinder 25, the fluid under pres 
Sure flowing from the high pressure pipe 6 by way 
of valve chamber 76 of the magnet valve device C 
past the unseated valve element 83, and thence 
through chamber 78 and pipe 79 to the chamber 
30. The hydraulic pressure thus applied to the 
piston 28 in hydraulic cylinder 25 is transmitted 
through the piston rod 32 and the connected 
latch mechanism 2 to the end of the cradle struc 
ture O that has just been retarded in its move 
ment down the ways. 

It will be apparent that the apparatus shown 
in Fig. 1 is thus operative to restore the correct 
alignment of the cradle carrying the vessel to 
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tion of the advanced end of the cradle, and ap 
plying an accelerating or thrust force to the 
other end thereof to overcome the retarding fric 
tional force that caused the dificulty. As the 
boat hull and cradle 0 are thereby brought out 
of an oblique position on the ways and into the 
correct alignment, the oppositely disposed slid 
able contact elements 96 and of are once again 
positioned at corresponding points on the re 
spective resistors 95 and 100. The normal bal 
anced condition of the circuit connected to the 
directional relay devices 9 and 90 is thus re 
stored, and the coil 97 is consequently deener 
gized. 

It will be understood that the foregoing op 
eration may normally be expected to occur 
quickly, or within a few seconds. Upon deener 
gization of the magnet coil 97 of the directional 
relay device 9, the movable switch contact 98 
thereof drops away from the front contact ele 
ment f60, thus breaking the circuit through 
which the magnet valve device C has been ener 
gized, and restoring the circuit for energizing 
the magnet valve device B'. Upon deenergiza 
tion of the magnet valve device C, the spring 84 
shifts the valve element 83 into seated position 
while unseating the other valve element 86, so 
that further supply of hydraulic fluid under 
maximum pressure to the thrust chamber 30 of 
the hydraulic cylinder 25 is cut off, while that 
piston chamber is once again connected with the 
low pressure or sump pipe 69. The energiza 
tion of the magnet valve device B' at the same 
time results in operation of the valve element 
66 to reestablish communication between the 
stop pressure chamber 29 of the hydraulic cyl 
inder 26 to the low pressure pipe 69, to permit 
the resumption of movement of the associated 
piston 28. 
The cradle O is thus conditioned to continue 

sliding down the ways toward the water in the 
correct position, the tendency of one end thereof 
to advance farther than the other having been 
Overcome by the operation of the control appa 
ratus described. 
The response of the control apparatus to faulty 

positioning of the cradle structure 10 on the ways 
when the end controlled by the hydraulic cyl 
inder 26 overtravels that associated with hydrau 
lic cylinder 25 has just been explained. It will 
be understood that the equipment is adapted to 
Operate in the same manner in case the cradle 
should become displaced the opposite direction, 
With the end controlled by hydraulic piston 25 
in advance of the end associated with hydraulic 
cylinder 26. In such a case the directional re 
lay device 90 would be energized, with the re 
sult that hydraulic fluid under pressure would 
be applied to the piston in the hydraulic cyl 
inder 26, while the further movement of piston 
in hydraulic cylinder 25 would be stopped tem 
porarily, to effect restoration of the proper align 
ment of the cradle of the ways. 

Apparatus shown in Fig. 2 
A ship launching control equipment embody 

ing the invention in a different formis illustrated 

70 
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in Fig. 2 of the drawings. In this case the ?? 
draulic pressure apparatus is substantially sim 
ilar to that shown in Fig. 1, and the various 
elements thereof have been represented by the 
Same reference characters applied to the corre 
Sponding devices of the apparatus already de 
Scribed. Thus, although certain valve elements, 

Ward the water, by simultaneously checking ?no- 75 pipes and the like appearing in Fig. 2 are some 
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what displaced from the positions occupied by 
the same elements as shown in Fig. 1, in order 
to accommodate a different arrangement of the 
electroresponsive equipment, it will be under 
stood that the hydraulic operation of the Sys 
ten shown in Fig. 2 is essentially the same as 
that in Fig. . 

in addition to the hydraulic control elements 
already described, the equipment shown in Fig. 
2 comprises an electronic detector apparatus 
Which is operative to measure and initiate cor 
rection of angular displacement of the cradle O 
Supporting the boat to be launched. As is shown 
in Fig. 2, a pin . mounted at the center point 
of the bar Ad of the cradle O is pivotally con 
Enected through a rod to a pin 2 carried by 
a light carrier structure 3. Suitable rollers 
84 are provided on the carrier structure 3 for 
permitting it to follow freely the latera move 
ment of the cradle 0 during initial stages of 
launching a boat. The rollers 74 are prefer 
ably guided by suitable track means (not shown) 
so that the carrier structure 3 will travel in a 
fixed path, regardless of any faulty angular 
movement of the cradle. 
Supported on the carrier Structure 3 are 

two oppositely facing photoelectric cells and 
88, which are constructed and arranged to re 
Spond to the incidence of light rays on lateral 
windows 78 and 80, respectively, housed on 
the carrier structure. The photoelectric cells ft 7 
and 8 constitute elements of separate photo 
electric relay assemblies, the other elements of 
which may either be carried on the carrier struc 
ture 3 or may be conveniently located else 
where and connected to the respective photo 
electric cells by suitable conductors. As shown 
in Fig. 2, the photoelectric relay assembly con 
nected to the cell may comprise an ampli 
fier element 36 which is constructed and ar 
ranged to respond to current flowing through the 
photoelectric cell for supplying a correspond 
ing current of increased magnitude through a 
pair of series-connected electromagnets 9 and 
(92, which are in turn adapted to control the 
positioning of a pair of movable switch contact 
elements 93 and 94, respectively. The same 
Construction is provided in the photoelectric re 
lay assembly a SSociated with the photoelectric 
cell 78, and may include an amplifier element 
95 which is constructed and arranged to de 

liver current to magnet coils 96 and 97 in ac 
Cordance with the incidence of light on the pho 
toelectric cell 8. The magnet coil 96 is adapt. 
ed to COntrol movement of a Switch contact mem- ± 
ber 98, while the other magnet coil f is ar 
ranged to actuate a switch contact member 99. 
It should be understood that each photoelectric 
relay assembly illustrated in Fig. 2 is shown in 
simplified form, and that in actual practice other 
types of electronic means might be employed to 
accomplish the same purpose. 
According to the invention as illustrated in 

Fig. 2, the photoelectric cells and 8 are 
normally disposed within the paths of light beams 
projected from corresponding points on the re 
Spective piston rods 32 of the hydraulic cylinders 
25 and 26. Mounted on the piston rod 32 of the 
hydraulic cylinder 25 is an electric light element 
203, which is adapted to be energized from a suit 
able Source of power, not shown, for focusing a 
beam of light on the window 79 associated with 
the photoelectric cell 7. Similarly, an electric 
light element 205 is secured to the piston rod 32 
of hydraulic cylinder 26, and is operative to di 
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rect a beam of light through the window 80 to 
the photoelectric cell 78. 
As indicated on the drawings, the windows 79 

and 80 are preferably provided with suitable 
grills which are adapted to admit light rays fo 
cused directly on the windows, while acting as 
shields for limiting the effect of light rays enter 
ing at oblique angles. It should be understood 
that the electric light elements 203 and 205 are 
mounted at the same positions on the respective 
piston rods 32 and are normally disposed slightly 
in advance of the center points of the windows 
79 anu 80 of the carrier structure i 73. It will 

thus be seen that, with the various moving ele 
ments of the launching equipment disposed in 
normal positions, as shown in the Fig. 2, the beam 
of light directed by each of the light elements 203 
and 205 will fall, directly on only a portion of 
the area of the corresponding Window and adja 
cent photoelectic cell. Under this condition each 
of the photoelectric cells 7 and 8 is adapted 
to effect energization of the associated photo 
electric relay assembly to a normal degree. As 
hereinafter explained, an increase in the inci 
dence of light on either of the photoelectric cells 
will result in energization of the associated photo 
electric relay assembly to a degree in excess of 
the normal value. On the other hand, any change 
in the relative position of either electric light 
element with respect to the corresponding photo 
electric cell causing the light beam to shift away 
from the photoelectric cell Will result in de 
energization of the photoelectric relay assembly 
controlled by that cell. 

It should further be understood that the photo 
electric relay assembly responsive to incidence of 
light On the photoelectric cell 7 is So con 
Structed and arranged that, under the normal 
condition producing normal energization of the 
magnet coils 9 and 92 in the manner just ex 
plained, the switch contact element f3 is picked 
up while the Switch contact element 94 is 
dropped out, as shown in Fig. 2. Likewise, the 
other photoelectric relay assembly controlled in 
accordance with the incidence of light on the 
photoelectric cell 78 is rendered operative, un 
der the normal Conditions specified, to maintain 
the Switch contact element 99 picked up while 
the switch contact element 98 remains dropped 
out. A slight increase in the current generated 
in or controlled by either photoelectric relay as 
sembly will cause both of the switch contact 
members associated therewith to assume picked 
up position. On the other hand, a slight decrease 
in the degree of energization of either photo 
electric relay assembly from the normal degree 
will result in the dropping out of both of the asso 
ciated SWitch contact elements. 
The launching equipment shown in Fig. 2 can 

be prepared to control the launching of a con 
peted vessel Supported on the cradle 0 in the 
same manner as has already been described in 
connection. With Fig. 1. A control SWitch element 
210 is first moved into contact with a contact 
element 2 for establishing circuits for energiz 
ing the magnet valve devices B and B'. 
The circuit through which the magnet valve de 
Vice B is energized includes the line conductor 

2, the switch contact elements 20 and 2, 
a conductor 22, the relay switch contact element 
93, a contact member 23 normally engaged 

thereby, a conductor 25, the magnet winding of 
the valve device B, and a return conductor 2 B 
leading to line conductor if . The second circuit 
through which current is supplied to energize the 
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magnet valve device B' comprises the conductor 
22, the relay switch contact member 9 and a 
contact member 28 normally engaged thereby, a 
conductor 29, the coil of the valve device B' and 
return conductor 26. 
With the cradle f disposed in the correct po 

sition at right angles with respect to the direc 
tion of movement down the ways, so that the 
electric light elements 203 and 20 are both con 
ditioned to focus beams of light on the forward 
portions of windows. T9 and 80, thereby effect 
ing energization of the two photoelectric relay as 
semblies at the predetermined normal degree, 
the switch contact elements 94 and i 90 are con 
sequently disposed in their dropped out position, 
as shown. As hereinafter explained, the switch 
contact element 84 controls the circuit for ener 
gizing the magnet Valve C, and the Switch con 
tact element 98 forms part of the circuit for 
energizing the magnet valve device C. Both of 
these magnet valve devices are thus initially in 
their normal or deenergized positions, for con 
necting the thrust chambers 30 of both hydraulic 
cylinders to the low pressure pipe 69. 
Upon energization of the magnet valve device 

B and B, as hereinbefore explained, hydraulic 
fluid is permitted to flow from the stop cham 
bers 29 of the respective hydraulic cylinders 25 
and 26 to the low pressure or Sump pipe 69, by 
way of Communications in the magnet Valve de 
Vices A and A’ and past the unSeated Valve elle 
ments 66 in the valve devices B and B'. So long 
as the cradle O remains in proper alignment with 
respect to the ways down which it is sliding to 
wards the water, the electric light elements 203 
and 205 carried by the piston rods 32 are main 
tained in the same normal positions relative to 
the carrier structure 73 following the cradle. 
Upon the substantially simultaneous engagement 
of the trip elements 8 of the latch mechanisms 
2 and 3 with the respective stop elements 23, 
the Cradle 0 is finally disconnected from the 
hydraulic cylinders and travels on into the water 
in the usual manner. 

In the event of excessive motion of One end of 
the cradle and boat hull with respect to the op 
posite end, during the first stages of a launching 
Operation, the photo-electric relay assemblies are 
immediately rendered operative to cause auto 
matic correction of this undesirable condition. 
Assuming that the end of the cradle carrying the 
latch mechanism 2 is checked and is overrun by 
the other end of the cradle associated with the 
latch mechanism 3, it will be apparent that the 
resultant excessive movement of the piston rod 
32 carrying the electric light element 204 will pro 
ject the light beam forwardly of and away from 
the window 80, while on the other hand the 
electric light element 203 carried on the retarded 
piston rod 32 of hydraulic cylinder 25 will be pro 
jected directly on substantially the entire area of 
the window 79. 
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plied through the coils f and f2, due to the 
full incidence of light on the photoelectric cell 

7 just explained, is effective to move the switch 
contact element f94 into engagement with a con 
tact member 225, while the contact member 3 
is maintained in contact with its contact member 
2. Closure of the relay switch contact member 
f 94 causes energization of the magnet valve de 
vice C through a circuit including the conductor 
22, the switch contact members 94 and 225, a 
conductor 22, the coil of the magnet valve de 
vice C, and a conductor 227 connected to the con 
ductor 26. The magnet valve device C is thus 
rendered Operative to effect supply of hydraulic 
fluid under pressure to the thrust chamber 30 
of the hydraulic cylinder 25, so that the end of 
the cradle O which has become stuck is subject 
ed to a force tending to produce forward motion 
at the same time that the opposite end of the cra 
dle is temporarily prevented from moving. 
Upon restoration of the proper alignment of 

the cradle to on the launching ways, the various 
elements of the control apparatus, including the 
electric light elements 203 and 205 and the car 
riage structure carrying the photoelectric cells 
77 and 78, are again brought into the same 

relative positions normally occupied as shown 
in Fig. 2. Both hydraulic cylinders 25 and 26 
are then again conditioned to permit steady prog 
ress of the cradle and vessel toward the water 
without further interference. 
When the control switch member 20 is moved 

out of engagement with the contact member 2 
and into engagement with a contact member 230, 
following completion of the launching of the 
vessel, the circuits for energization of the magnet 
valve devices A and A' are established to render 
those devices operative to supply hydraulic fluid 
under pressure to the respective stop chambers 
29 of hydraulic cylinders 25 and 26, as hereinbe 
fore explained. In Fig. 2, the circuit for the mag 
net Valve A includes, beginning with the con 
tact 230, a conductor 23, the winding of the mag 
net A' and a conductor 232 leading by way of 
return conductor 2 to the line conductor . 
The circuit for the other magnet valve device A 
includes the conductor 23, the winding of the 
magnet A, and a conductor 23 leading to the 
return conductor 26. 

Apparatus shoon in Fig. 3, 
Elements of the hydraulic control apparatus, 

including the several magnet valve devices, hy 
draulic cylinders, and source of fluid pressure, are 
again shown in Fig. 3 of the drawings in associa 
tion with a still different form of electrorespon 
sive detector apparatus for measuring faulty 

With the incidence of light on window 80 and 
the associated photoelectric cell fle thus reduced 
to a minimum, the reduction in degree of ener 
gization of the associated photoelectric relay as 
sembly, and in particular the reduction in cur 
rent flowing through the coil 97, will cause the 
switch contact 99 to drop Out of contact with 
the element 28. The magnet Valve device B' is 
thereby deenergized to effect closure of the valve 
element 66 and consequent bottling up of hy 
draulic fluid within the stop chamber 29 of hy 
draulic cylinder 25. 
At the same time, the increased current sup 
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alignment of the Cradle O during a launching 
operation. 
The electroresponsive detector apparatus 

shown in Fig. 3, in association with the hydraulic 
and mechanical elements of the invention already 
described, comprises three relays 240, 24 and 
242 for controlling operation of the magnet valve 
devices A, B and C, and three corresponding re 
lays 245, 246 and 247 whichare operative to con 
trol the other set of magnet valve devices A, B 
and C. 
The relay 240 comprises a single coil 250 and 

a switch contact member 25 adapted to be 
actuated thereby. The relay 24 f is of the polar 
ized type and has a switch contact 252, which is 
controlled by a pair of magnetically opposed or 
bucking coils 25 and 254 that are normally co 
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operative when energized by like currents to pick 
up the contact member, as shown in the draw 
ings. The coils 253 and 254 are constructed and 
arranged to drop out the contact member 252 
in response to any increase in the current Sup 
plied through the upper coil 253, for a purpose 
hereinafter explained. The relay 242 also com 
prises a pair of bucking coils 256 and 257, which 
are so balanced as to react to equal energizing 
currents to allow an associated Switch contact 
member 258 to remain in dropped-out position 
as shown. The relay 242 is of a polarized type 

O 

and is designed to pick up the switch contact 
member 258 in response to an increase in the 
degree of energization of the coil 25, while re 
maining unresponsive to any increase in the en 
ergization of the other coil 256. 
The relay 245 is similar to the relay 240 and in 

cludes a coil 260 operative when energized to 
pick up a switch contact member 26. The re 
lay 246, like the relay 24., has a polarized charac 
teristic and includes bucking coils 263 and 264, 
which when energized by balanced currents, CO 
operate to hold a switch contact member 262 in 
picked-up position. The Switch contact mem 
ber 262 is adapted to drop out in response to an 
increase in the current supplied to the coil 263. 
The polarized relay 24 comprises balanced op 
posing coils. 266 and 267, which cooperate in re 
sponse to an increase in current Supplied to the 
coil 267 to pick up an associated switch contact 
member 268. 
According to the invention, the relays 240, 24 

and 242 and the associated relays 245, 246 and 
247 are jointly controlled through the medium 
of normally balanced electrical circuit, which are 
in turn adapted to be energized in accordance 
with the conditioning of a pair of variable re 
sistors 26 and 262 by the respective piston rods 
of hydraulic cylinders 25 and 26. The variable 
resistor 26 has associated therewith a slidable 
contact element 263 which is secured to the pis 
ton rod 32 of the hydraulic cylinder 25. The 
similar variable resistor 262 is provided with a 
slidable contact element 264 carried by piston 
rod 32 of hydraulic cylinder 26. It will be un 
derstood that the slidable contact elements 263 
and 264 occupy similar relative positions on the 
respective piston rods, and are thus adapted to 
establish similar circuit conditions when the hy 
draulic cylinder devices are operated Synchro 
nously during a ship launching Operation. 
As in the equipments already described, the 

magnet valve devices A and A' are adapted to be 
energized to effect supply of hydraulic fluid un 
der pressure from the high pressure pipe 6 to 
the stop chambers 29 of hydraulic cylinders 25 
and 26, in order to condition the ship launching 
apparatus for operation to control movement of 
a vessel down the ways. In this case, a control 
switch member 270 is moved into contact with a 
contact member 2 to close a circuit which in 
cludes the conductor 2, the switch contact 
members just mentioned, a conductor 273, and 
a conductor 24 leading by way of the magnet 
winding A' and a conductor 25 to a return con 
ductor 276 connected to the line conductor f 2. 
The same circuit also includes a parallel branch 
which consists of the magnet winding of the valve 
device A, connected to conductor 23, and the 
return conductor 26. Operation of the magnet 
valve devices A and A' to supply hydraulic fluid to 
the hydraulic cylinders 25 and 26 will be under 
stood from the descriptions already presented in 
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connection with the other embodiments of the 
invention. 
Normal operation of the apparatus shown in 

Fig. 3 in the launching of a vessel is much the 
same as that of the previously described equip 
ments. The electrical detector system is condi 
tioned for operation upon closure of a Switch 280, 
for establishing a circuit which includes the line 
conductor ff2, the switch 280, a conductor 28, 
the resistor 26, the slidable contact element 263, 
a conductor 282, the series connected coil wind 
ings 250, 253 and 256, a conductor 284, the series 
connected coil Winding 267 and 264 and a con 
ductor 285, leading to the line conductor i . A 
parallel circuit normally balanced with that just 
traced is also established at this time, and in 
cludes the emergency switch 280, conductor 28, 
the resistor 262, the slidable contact element 264, 
a conductor 287, the series-connected coil wind 
ings 260, 263 and 266, a conductor 288, the series 
connected coil Windings 257 and 254, and a con 
ductor 289 connected to the conductor 285. It 
will be apparent that since, under normal cir 
cumstances the Wariable resistors 26 and 262 are 
conditioned to maintain equal amounts of re 
sistance in each of the circuits just traced, sub 
Stantially similar currents will be supplied to the 
associated magnet Windings of the relays. As 
already pointed out, such a balanced condition 
is accompanied by disposition of the movable 
contact member 25, 252, 26 and 262 in their 
picked-up or circuit closing positions, while the 
movable contact nienbers 258 and 268 are nor 
mally maintained in their dropped-out or circuit 
opening positions, as shown in Fig. 3. 
With the two sets of relays conditions for nor 

mal operation as just explained, the magnet valve 
devices B and B' are both energized to permit 
discharge flow of hydraulic fluid from the re 
spective stop chambers 49 of the hydraulic cylin 
ders 25 and 26, in the manner hereinbefore de- , 
Scribed in connection With the similar devices 
shown in FigS. 1 and 2. The magnet valve device 
B' is energized through a circuit which comprises 
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the starting switch element 270, a contact mem 
ber 300, a conductor 30, the closed switch mem 
ber 25l, a conductor 302, the closed switch con 
tact member 26, a conductor 303, the closed 
switch contact member 262, and a conductor 304 
connected one lead of the magnet B, the other 
lead of which is connected to the return conduc 
tor 276. The magnet valve device B is energized 
through a parallel branch of the foregoing cir 
cuit, which includes, beginning with the conduc 
tor 303, a conductor 306, the closed Switch con 
tact member 252, a conductor 307, the winding of 
the magnet B, and the return conductor 276. 
The magnet Valve devices C and C' are con 

trolled by the relays 242 and 247, respectively, 
and since the movable contact members associ 
ated with these relays are at this time in dropped 
out position, these magnet valve devices are thus 
conditioned to maintain communication between 
the thrust chambers 30 of the hydraulic cylinders 
25 and 26 and the low pressure pipe 69. 
To explain the operation of the relays forming 

the means for detecting movement of the cradle 
bearing the hull out of proper alignment, it will 
noW be assumed that as the cradle O slides down 
the ways the slidable contact element 263 is 
caused to move farther to the left than the slid 
able contact element 264 carried on the opposite 
hydraulic cylinder piston rod, as viewed in Fig. 3. 
It Will be apparent that in such a case the cur 
rent passing through the resistor 26 f, and 
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through the series-connected magnet coil wind 
ings 240, 253, 256, 267 and 24, will be increased 
with respect to the current flowing in the oppo 
site direction through the associated circuit, al 
ready traced. As previously explained, the buck 
ing coils of the relay 24 are so constructed and 
arranged as to respond to an increase in the cur 
rent supplied through the coil 253 by dropping 
out the movable contact member 252. Due to the 
directional characteristic of the polarized relay 
242, the increase in current passing through the 
coil 256 is not effective to move the switch con 
tact member 258, which remains in its dropped 
out position. The polarized relay 24, however, 
becomes effective to the response to the increase 
in current supplied to the coil 267 to pick up the 
switch contact member 268. At the same time 
the relay 246 remains operative to hold the asso 
ciated switch contact member 262 in its closed po 
Sition. 
With the polarized relay 24, thus rendered op 

erative to drop out the switch contact member 
252, the magnet valve device B is deenergized and 
the valve element 66 thereof is seated to cut of 
further discharge of hydraulic fluid from the stop 
chamber 29 of the hydraulic cylinder 25. Oper 
ation of the relay 247 to pick up the Switch Con 
tact member 268 is at the same time effective 
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launching of a vessel, in combination, fluid pres 
sure means for controlling movement of One end 
of the vessel, fluid pressure means for controlling 
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to cause Operation of the magnet valve device . 
C', in the manner hereinbefore explained, to 
cause the supply of hydraulic fluid under pres 
sure from the high pressure pipe 6 to the pipe 
79 leading to the thrust chamber 30 of the hy 
draulic cylinder 26. The apparatus is thus all 
tomatically operative to halt the overtraveling 
end of the cradle O while exerting a starting 
force against the end which has become stalled or 
retarded. Upon restoration of the normal bal 
anced condition of the circuits of the associated 
relays, as a result of return of the cradle to the 
proper alignment, the usual launching operation 
can be continued. 

It will be apparent from the foregoing descrip 
tion of several species of the invention that my 
improved ship launching apparatus will be au 
tomatically operative to control the important 
initial stages of a launching operation in such a 
manner as to insure maintenance of the correct 
alignment of the vessel as it proceeds down the 
WayS. 

Having now described my invention, what 
claim as new and desire to secure by Letters 
Patent, is: 

30 

35 

40 

1. In an apparatus adapted to govern the 
launching of a vessel, in combination, fluid pres 
sure means for controlling movement of one end 
of the vessel, fluid pressure means for controlling 
movement of the other end thereof, and auto 
matic valve means constructed, and arranged to 
control the fluid pressure in both of said fluid 
pressure means in accordance with the relative 
motion between the ends of Said vessel while it 
is being launched. 

2. In an apparatus adapted to govern the 
launching of a vessel, in combination, fluid pres 
sure means for controlling movement of One end 
of the vessel, fluid pressure means for controlling 
movement of the other end thereof, automatic 
valve means constructed and arranged to control 
the fluid pressure in both of said fluid pressure 
means, and mechanism operative to actuate said 
Valve means in accordance with relative motion 
between the ends of said vessel while it is being 
launched. 
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movement of the other end thereof, automatic 
valve means constructed and arranged to control 
the pressure of fluid in both of said fluid pressure 
means, and means jointly cooperative with said 
fluid pressure means for effecting operation of 
said valve means. 

4. In an apparatus adapted to govern the 
launching of a vessel, in combination, fluid pres 
sure means for controlling movement of one end 
Of the vessel, fluid pressure means for controlling 
movement of the other end thereof, automatic 
valve means constructed and arranged to control 
the pressure of fluid in both of said fluid pressure 
means, and means jointly cooperative with said 
fluid pressure means for effecting operation of said 
valve means, said last named means being con 
structed and arranged to detect improper align 
ment of said vessel during the launching opera 
tion. 

5. In an apparatus adapted to govern the 
launching of a vessel, in combination, fluid pres 
sure means for controlling movement of One end 
of the vessel, fluid pressure means for controlling 
movement of the other end thereof, a source of 
fluid under pressure, and automatic valve means 
constructed and arranged to supply fluid under 
pressure from Said source to either or both of 
said fluid pressure means, in accordance with the 
relative motion between the ends of said vessel 
while it is being launched. 

6. A ship launching control system comprising a 
plurality of Spaced fluid pressure devices con 
structed and arranged to govern the launching 
of a hull sideways, valve means selectively oper 
ative to Supply and release fluid under pressure to 
and from Said fluid pressure devices, detector 
means for measuring undue changes in the rel 
ative positions of Opposite ends of the hull when 
in motion, and means responsive to said detector 
means for effecting automatic operation of said 
Valve means. 

7. A ship launching control system comprising 
a plurality of Spaced fluid pressure devices con 
Structed and arranged to govern the launching 
of a hull sideways, and fluid pressure controlled 
valve means automatically operative, in response 
to any undue change in the relative positions of 
opposite ends of said hull when in motion, to ef 
fect selective operation of said fluid pressure de 
vices for correcting the position of the moving 
hull. 

8. A ship launching control system comprising 
a plurality of Spaced fluid pressure devices con 
structed and arranged to govern the launching 
of a hull sideways, valve means selectively oper 
ative to supply and release fluid under pressure 
to and from said fluid pressure devices, detector 
means for measuring undue changes in the rela 
tive positions of opposite ends of the hull when in 
motion, and means cooperative with said detec 
tor means and with said valve means to estab 
lish fluid pressure conditions in each of said fluid 
pressure devices tending to synchronize the 
launching movements of both ends of the hull. 

9. A ship launching control system comprising 
a plurality of Spaced fluid pressure devices con 
structed and arranged to govern the launching 
of a hull sideways, electroresponsive valve means 
Selectively operative to supply and release fluid 
under pressure to and from said fluid pressure de 

3. In an apparatus adapted to govern the 75 vices, electrical detector means for measuring 
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undue changes in the relative positions of the 
opposite ends of the hull when in motion, and 
means cooperative therewith for controlling cir 
cuits for energizing Said electroresponsive valve 
eaS. 
10. A ship launching control system comprising 

cradle means for Supporting a hull, a plurality 
of spaced fluid pressure devices constructed and 
arranged to control lateral travel of said cradle 
means in launching the hull sideways, latch 
means detachably connecting said fluid pressure 
devices to said cradle means and operative to re 
lease said cradle means upon predetermined 
travel thereof, and automatic valve means con 
structed and arranged to control the pressure of 
fluid in each of said fluid pressure devices in ac 
cordance with the relative motion between the 
ends of said cradle means in launching the hull. 

ll. In a launching control apparatus, in combi 
nation, cradle means adapted to support the ves 
sel to be launched, a plurality of spaced fluid 
pressure devices constructed and arranged to 
control lateral travel of said Cradle means in 
launching the vessel sideways, each of Said de 
vices including a piston and a cylinder adapted 
to be charged with fluid under pressure, and 
valve means automatically operative to control 
the discharge of said fluid from each of said cylin 
ders in accordance with the relative motion be 
tween the ends of said cradle means in launching 
a hull. 

12. In a launching control apparatus, in Com 
bination, cradle means adapted to support the 
vessel to be launched, a plurality of spaced fluid 
pressure devices constructed and arranged to con 
trol lateral travel of Said cradle means in launch 
ing the vessel sideways, each of Said devices in 
cluding a piston operative in a cylinder adapted 
to be charged With fluid under pressure, valve 
means automatically operative to control the dis 
charge of said fluid from each of said cylinders, 
and means for scanning the motion of said Cradle 
means in launching the vessel and operative to 
control Said valve means. 

13. In a launching control apparatus, in combi 
nation, cradle means adapted to support the ves 
sel to be launched, a plurality of spaced fluid 
pressure devices constructed and arranged to 
control lateral travel of said cradle means in 
launching the vessel sideways, each of said de 
vices including a piston mounted in a cylinder 
adapted to be charged with pressure, valve means 
operable to control the pressure of fluid in each 
of said cylinders, detector means associated with 
Said Cradle means and Said fluid pressure devices 
for measuring any change in the alignment of 
said Cradle means in motion, and means respon 
sive to said detector means for controlling said 
valve means, 

14. In a launching control apparatus, in com 
bination, cradle means adapted to support the 
vessel to be launched, a plurality of spaced fluid 
pressure devices constructed and arranged to con 
trol lateral travel of said Cradle means in launch 
ing the vessel sideways, each of said fluid pressure 
devices comprising a cylinder containing a piston 
interposed between stop and thrust pressure 
chambers, valve means Operable to control re 
lease of fluid selectively from the stop chambers 
of Said fluid pressure devices, other valve means 
Operable to control supply of fluid under pres 
Sure selectively to the thrust chambers of said 
fluid pressure devices, and control means oper 
ative to coordinate operation of said valve means 
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in accordance with relative motion between the 
ends of said cradle means in launching the ves 
Sel. 

15. In a launching control apparatus, in com 
bination, cradle' means adapted to support the 
vessel to be launched, a plurality of spaced fluid 
preSSure devices constructed and arranged to 
control lateral travel of said cradle means in 
launching the vessel sideways, each of said fluid 
pressure devices Comprising a cylinder contain 
ing a piston interposed between stop and thrust 
pressuire chambers, Valve means operable to con 
trol release of fluid selectively from the stop 
chambers of Said fluid pressure devices, other 
Valve means operable to control supply of fluid 
under pressure selectively to the thrust cham 
bers of said fluid pressure devices, and detector 
means for scanning the motion of said cradle 
means in launching the vessel, said detector 
means bein cooperative with said valve means, 
upon overtravel of one end of said cradle means 
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beyond the other, to cause said fluid pressure de 
vices to check the advanced end of said cradle 
means while applying a thrust force to the trail 
ing end. - 

16. In a launching control apparatus, in com 
bination, cradle means adapted to support the 
vessel to be launched, a plurality of spaced fluid 
pressure devices constructed and arranged to 
control lateral travel of said cradle means in 
launching the vessel sideways, each of said fluid 
preSSure devices comprising a cylinder contain 
ing a piston interposed between stop and thrust 
pressure chambers, valve means operable to con 
trol release of fluid selectively from the stop 
chambers of said fluid pressure devices, other 
valve means operable to control supply of fluid 
under pressure Selectively to the thrust chambers 
of said fluid pressure devices, and detector means 
for scanning the motion of said cradle means in 
launching the vessel, said detector means being 
cooperative with said valve means, upon over 
travel of one end of the cradle means beyond the 
other, to check the flow of fluid from the stop 
chamber of the fluid pressure device controlling 
the advanced end of said cradle means, while 
supplying fluid under pressure to the thrust 
chamber of the fluid pressure device controlling 
the trailing end. 

17. In a launching control apparatus, in com 
bination, cradle means adapted to support the 
vessel to be launched, a plurality of spaced fluid 
pressure devices constructed and arranged to 
control lateral travel of said cradle means in 
launching the vessel sideways, each of said fluid 
pressure devices comprising a cylinder contain 
ing a piston interposed between stop and thrust 
pressure chambers, magnet valve devices opera 
tive to release fluid from the respective stop 
chambers of said fluid pressure devices, other 
magnet valve devices operative to supply fluid 
under pressure to the respective thrust chambers 
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of Said fluid pressure devices, energizing circuits 
for Said magnet valve devices, and relay means 
adapted to be energized in accordance with the 
relative motion between the ends of said cradle 
means for controlling said circuits. 
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18. In a launching control apparatus, in com 
bination, cradle means adapted to support the 
vessel to be launched, a plurality of spaced fluid 
pressure devices constructed and arranged to con 
trol lateral travel of Said cradle means in launch 
ing the vessel sideways, a plurality of magnet 
valve means selectively operable to supply and re 
lease fluid under pressure to and from said fluid 
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pressure devices, relay means controlling circuits. 
through which the magnet valve devices are ener 
gized, and means conditioned by the joint action 
of said fluid pressure devices for controlling ener 
gization of said relay means. F 

19. In a launching control apparatus, in come 
bination, cradle means adapted to support a ves 
sel to be launched, s a plurality of spaced fluid 
pressure devices constructed and arranged to con 
trol lateral travel and alignment of Said cradle 
means in launching the vessel sideways, a plu 
rality of magnet valve devices controlling Supply 
and release of fluid under pressure to and from 
each of said fluid pressure devices, means con 
stituting opposed electrical circuits that are bal 
anced while Said Cradle means is maintained in 
normal alignment, and relay means controlled 
by said circuits and responsive to an unbalanced 
condition thereof, resulting from faulty align 
ment of the cradle means, for Selectively ener 
gizing said magnet valve devices in order to rees 
tablish proper launching Conditions. 

20. In a launching control apparatus, in com 
. bination, cradle means adapted to support a ves 
sel to be launched, a plurality of Spaced fluid 
pressure devices constructed and arranged to 
control lateral travel and alignment of said Cra 
dle means in launching the vessel sideways, a 
plurality of magnet valve devices controlling Sup 
ply and release of fluid under preSSure to and 
from each of said fluid pressure devices, means 
constituting opposed electrical circuits each in 
cluding variable resistor elementS controlled by 
the respective fluid pressure devices, and direc 
tional relay means responsive to current Set up 
in One or the other of Said circuits upon faulty 
movement of Said Cradle means, said directional 
relay means being constructed and arranged to 
effect Selective energization of Said magnet valve 
devices for maintaining said cradle means in 
proper alignment. 

21. In a launching control apparatus, in com 
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·bination, cradle means adapted to support a ves 
sel to be launched, a plurality of spaced fluid pres 
sure devices constructed and arranged to control 
lateral travel and alignment of said cradle means 
in launching the vessel sideways, a plurality of 
magnet valve devices controlling supply and re 
lease of fluid under pressure to and from each of 
said fluid pressure devices, electronic means con 
structed and arranged to scan the motion of said 
cradle means in launching the vessel and operative 
to effect selective energization of said magnet 
valve devices for maintaining said cradle means 
in proper alignment. 

22. In a launching control apparatus, in com 
bination, Cradle means adapted to support a ves 
sel to be launched, a plurality of Spaced fluld pres 
Sure devices constructed and arranged to control 
lateral travel and alignment of said cradle means 
in launching the vessel sideways, a plurality of 
magnet valve devices controlling supply and re 
lease of fluid under pressure to and from each of 
Said fluid pressure devices, electronic means con 
structed and arranged to Scan movement of said 
cradle means in launching the vessel, and relay 
means controlled by Said electronic means for 
effecting selective energization of said magnet 
valve devices. 

23. In a launching control apparatus, in com 
bination, cradle means adapted to support a ves 
sel to be launched, a plurality of spaced fluid 
pressure devices constructed and arranged to con 
trol lateral travel and alignment of said cradle 
means in launching the vessel sideways, a plu 
rality of magnet Valve devices controlling supply 
and release of fluid under pressure to and from 
each of said fluid pressure devices, and photoelec 
tric relay means constructed and arranged to con 
trol energization of said magnet valve devices in 
accordance with the relative motion between the 
ends of Said cradle means during a launching 
operation. 
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