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To all whom it may concern:
Be it known that I, EDWARD Y. MOORE, a

citizen of the United States, residing at Cleve-

land, in the county of Cuyahoga and State of
Ohio, have invented a certain new and useful
Improvement in Systems of Controlling Pneu-
matic Motors of Cranes, Hoisting Mechanism,
&c., of which the following is a full, clear,

and exact description, reference being had to-

the accompanying drawings.

The primary object of this invention is to
provide an efficient system of distantly con-
trolling pneumatic motors. Inapplyingsuch
system to the motors of hoisting mechanism,
and more particularly to eranes, various co-
operating subordinate inventions have been
devised, which are included herein.

Liconomy and freedom of operation of the
crane result from my gystem, as well as the
practical advantage of controlling the crane
from a fixed operating position.

My system is particularly applicable to
traveling cranes of the typeillustrated in the
drawings.

The Invention consists in the means I em-
ploy. to secure the objects sought, residing
especially in the apparatus for controlling
the motor-valvesand the arrangements of the
piping or ducts of such apparatus. I also
make certain adaptations of the hoisting-
tackle which codperates with the controlling
mechanism to facilitate the handling of a va-
riety of loads without loss in efficiency.

my invention, Figure 1 is in the nature of a

diagram representing a front elevation of a

traveling crane to which my invention has
been applied. Fig. 2 is a front elevation of
the motor 1 prefer to use in connection with
my invention, the valve - shifter chamber
being there shown in central longitudinal
section; and Fig. 3 represents a central
longitudinal section through the reversing-
valve at right angles to Fig. 2. Fig. 4is a
plan of the gang of valves whereby the sys-
tem 18 controlled, showing in section the air-
tubes leading therefrom. Fig. 5 is a central
section through one of the controlling-valves.
I'ig. 6 1s a eross-section of a valve-shifter and
motor-reversing valve, taken on the line 6 6

,,,,, In the drawings which clearly illustrate

| the motor I prefer to employ, Fig. 7 being a

side elevation with the cover-plate removed,
Fig. § an elevation of the inner side of the
cover-plate, and Fig. 9 a bottom view of the 55
motor, partly broken away. |

Referring to the parts by letters, B repre-
sents the bridge of a crane; C, a carriage
adapted to travel to and fro upon the track
b on the bridge. At the ends of the bridge 6o
b are trucks &', which carry wheels 0%, run-
ning on the track ¢, supported by the gird-
ers (.

Twohoisting-drums D’ and D? are mounted
upon the carriage C, which drums are driven, 63
respectively, by the air-motors M’ M?, also se-
cured to the carriage. Another motor M,
which 1s preferably of the same type as the
motors M' M previously referred to, is se-
cured to the side of the carriage and is adapt- 7o

ed to shift it back and forth upon its track

b, being geared to one of the axles of said
carriage—as, for illustration, by a pinion on
the motor-shaft meshing with a gear ¢’ on the
axle. Likewise a motor M? is fastened at one 75
end of the bridge and is geared to a through-
axle 0° of the wheels 0% moving the bridge B
along its track g.

Between the two hoisting-drums are two
loose sheaves S S, which may codperate with 8o
the hoisting-tackle of either of the drums.

Thus the block W' may be suspended from

the drum D byanumber of strands, the hoist-
ing-tackle in this case being carried over the
sheaves S S to adapt it to raise heavy weights 85
at a low speed. The other drum and tackle
are adapted to raise relatively light weights,
wherefore there need not be more than one
loop through the block W? Now with this
arrangement the motors M’ and M?® may turn go

their drums at the same speed and operate

to move the block W* at a higher speed than

the block W', which conduces to great econ-
omy of air as well as despateh in handling
light loads. The motors may be of any ap- g5
proved form. "They include suitable driv-
ing mechanism and automatically-operated
valves for controlling them. If desired, the
motors may be such as shown in my prior
patent, No. 669,587, granted March 12, 1901, 100
where the automatic valves comprise the co-

of Fig. 2. The remaining figures illustrate | operating relatively - movable ports in the
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~ cover-plate and the side face of the cylinders. | turn the piston, but the other is not extend-

10

20

Figs. 7, 8, and 9 illustrate such a motor. - It
comprises within the box formed by the cas-
ing m and cover-plate m" a pair of oscillat-
ing cylinders m?, having pistons, the rods m?
of which take onto the same crank-pin m?,
extending from a suitable cerank m® on the
shaft mb.
flattened and have port-openings m‘, which
form valves with the corresponding port-open-
ings m® in the cover-plate, across which they
oscillate. These latter openings are connect-
ed in groups by the passage-ways m!! m!? as
shown in dotted lines in Fig. 8. Kither of
these passage-ways is adapted to be connect-
ed with the admission forcompressed air and
the other with the exhaust-passage m® by
means of the reversing-valve, to be herein-
after described. -
Each of the motors M M' M* M3 is provided
(in addition to its automatic valve or valves)
with a governing-valve V, which I shall call

“a ‘“‘reversing-valve,” because its position de-
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termines also the direction of rotation of the
motor. The reversing-valve shown, which
is admirably adapted for this purpose, is not
individually of my invention, however, be-
ing the invention of Thomas Barrow and
shown, described, and claimed in his Patent
No. 673,673, granted May 7,1901. Thevalve
VY consists of a tubular body of suitable ma-
terial having a suitable inlet and otherwise
closed, except asto itsports. Asshown,each
end is closed and the inlet » is through the
cylindrical wall,commmunicating with an open-
ing & through the wall of the guide K, carried
by the motor-cover m. On the side facing the
motor are provided passages v’ and v* through
the valve-wall, and located between them is
a recess v3. If the passage v’ and the admis-
sion-port p' are brought into communication,
the motor is forwardly driven, for example,
and the recess v? will in that position of the
valve connect the port p* with the exhaust-
outlet p° If the valve is moved so that the
passages v* and p* communicate, the motor

- 18 of course reversed. EKach of these revers-
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ing-valves has associated with it mechanism
formovingit, which I call the ‘“ valve-shifter.”
This shifter (designated E) is preferably lo-
cated at the side of the valve and coupled
with 1t. It consists, as shown, of a cylinder
e, having a central transverse diaphragm e
A piston-rod e* passes through the diaphragm
and rigidly carries the two piston-heads e-.
Washers ¢* take over the piston-rod ¢ on
each side of the diaphragm €', resting against
the same and  against an intermediate pin &°
on the rod ¢?, which is short enough to pass
through the opening of the diaphragm. Heli-
cal springs ¢° surrounding the piston-rod,
exert a thrust against the piston-heads ¢® and
the washers. 'This construction normally
holds the double piston in mid-position—that
is, as shown in Fig. 2. If the double piston
is moved in either direction from mid-posi-

The side faces of the cylinders are |

ed, for the pin and one of the washers e* pre-
vent its elongation. 'T'hus the force tending

to return the plunger to mid-position 1s nob
the difference between the two springs,

(whieh is a variable quantity,) but is the full

force of one spring alone. The present adap-
tation and embodiment of this principle is a
part of this invention. |

At the ends of the eylinders ¢ are provided
openings ¢’ &8, to which air-hose can be at-
tached, and it will readily appear that if air
unnder pressure be admitted at one end only
of this eylinder the double piston or valve
will be moved toward the opposite end. A
voke ¢? connects the piston-rod ¢® with the
lower end of the valve V, being rigidly pinned
to the two, whereby the movement of the
valve-shifter is directly communicated to the
valve V. There are flexible air-hose 7 in con-
nection with each of the openings e" and ¢°,
before referred to, on all of the motors and
a flexible main air-hose H, which brings air
to the valve V, and I control the flow of air
therein by means to-be later described. This
main air-hose H connects with a pipe H' at
some point, as 7, which connects with the
motor M3, Another flexible section II¢ leads
from the point 7 and connects with the pipe
H3, which pipe in turn feeds the main mo-
tor-pipes H* H5 HS. The flexible air-hose are
of sufficient length to allow the carriage to
run to its farthest position on the bridge and
also to allow the bridee to run to the extreme
end of its track, as will be readily understood,

the hose being supported as desired parallel

with the bridge and parallel with the girder
G, whereupon it does not extend diagonally
across the shop in the way, as would be the
caseif it ran from a fixed point directly to the
carriage.

At some suitable point is placed the gang
or series of controlling-valves R. Asshown,
this consists of a tubular body 7, having a
plurality of nipples r°, which form outlets
from the body, to which nipples are connected
individual valves U. A branch ' of the pipe
or body r preferably rises centrally for coun-
nection with the main hose H. Hach of the

' valves U has a pipe connection w, which in;

clines upwardly and leads through an open-
ing in the disk 1., which is placed centrally,
surrounding and supported by the branch ',
and hasequally-spaced holes for receiving the
pipes w. Above the disk L each pipe v forms

‘a junction with the corresponding air-hose /.

These valves U control the flow of air in the
hose . Their internal construction is shown
in Fig. 5. They consist of a body %', having
a vertical passage u? which communicates
through the nipple 7* into the interior of the
pipe r and forms a connection at its upper ex-
tremity with a pipe . A gate w«°, which is
slidably mounted in an intersecting bore u*
of the body U, normally eloses communication
through the passage u?. The gateis provided

tion, one spring is compressed, tending to re- | with a bent passage «/°, which normally main-
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talns communication between the pipe w and |

the bore »* A tubular pluguf, serewing into
the end of the bore v, affords a backin o “for a
helical spring w7, which spring normally holds
the said gate #* in the position in which it is
shown in Fig. 5, the plug having a central
opening which connects the bore u* with the
outer air. 'T'hus each end of the cylinder e is
normally in open communication with the
outerair. Thegatew?hasashank which pro-
Jects through a plug (closing the front end of
the bore fw*) and is provmed with a knob .
When this button is pressed, the gate moves
inward until the bent passage ° is closed at
1ts side by the wall of the bore «*. Then the
peripheral groove »!® in the gate u* opens
communication from the mpple r* through
the passage u A pin v, fixed in the body
of the gate u® and its hea a w’, slides through
a hole in the plug «* and serves to keep the
gate * from turning in the bore 1. A keeper
e carries a yoke, thr ough the ends of which
1t 18 pivoted to the body of the valve, and it
is also provided with a ecam-plate 1513 which
when the keeper is raised presses the knob
in and holdsitin this position. The friction
under the force of the spring «7 is sufficient
to hold the keeper elevated. - Thus whenever
the gate is pressed inward (by the operator’s
thumb on the knob %’ for momentary use or
by raising the keeper u!*) the corresponding
end of the proper valve-shifter K is connected

with the air under pressure within the pipe »,

and the connected reversing-valve V is shif ted
accordmwly A stop- cock N on the branch
" affords means for letting the air into the
maln hose or for closing it of[ from the same.
The body r connects with an air-supplyat one
end, and by opening the stop-cock N air is
admitted through the hose H and H' to all of
the reversing-v ﬂves V. Each end of every
valve-shifter E has a corresponding valve U,
which admits air thereto, so that the motors
are all under complete control from the op-
erator’s position at the gang of valves. The
air-hose II and % make connection with the
gang of valves R immediately above the disk
L, and flexible coverings J J’ inclose them
substantially throughout their length, bind-
ing all the small hose A around the larger
central hose H and H'.
Having desecribed my invention, I elaim—
1. In an air-controlled system, in combina-
tion, a motor including a valve actuated by
the 1110‘9’@11161113 of the motor and in turn gov-
erning 1t to allow automatic consecutive op-
eramons thereof, a reversing-valve at the mo-
tor forgoverningit, apneumatic valve-shifter
mechanieally conneeted with the reversing-
valve, means for sapplying air to the shifter
to operate i, and means for controlling such
supply, substantially as described.
2. In a controlling system, in combination,
a motor including a valve actuated by the
movement of the motor and in turn govern-
ing it to allow antomatic con&eeutwe opera-
tions thereof, a reversing-valve therefor, a

-
LD

cylinder, a piston connected with said revers-
ing-valve, and means for admitting fluid on
either smle of said piston, substantmlly as de-
seribed.

3. In a controlling system, in combination,
a motor, a shaft driven by said motor, said
motorincluding a valve actuated by the move-
ment of the motor and in turn governing it
to produce automatic consecutive revolubions
of said shatf, areversing-valve therefor, a cyl-
inder, a piston connected with said reversing-
valve, and means for admitting fluid on either
side of sa1d piston, substantially as described.

4, In a controlling system, in combination,
a motor, a reversing-valve therefor, a cylin-
der, a piston therein, a cross-head connect-
ing said reversing-valve to said piston, and
means for admitting air on either side of said
piston, substantially as described.

5. In a controlling system, in combination,
a crane, air-motors adapted to operate the

‘same and carried thereby, a valve on each of

sald motors adapted to admit operating fluid
thereto, a system of flexible hose leading from
sald motors, and a system of valves adapted
to control the valves of said motors, substan-
tially as described.

6. In an air-controlled system, in combina-
tion, a motor including a valve actuated by
the movement of the motor and in turn gov-
erning it to allow automatic consecutive op-
arations thereof, a reversing-valve therefor,
a pneumatic valve-shifter, two air-hose lead-
ing to said shifter, a connection between said
shifter and said valve, and means for control-
ling the admission of air to said hose, sub-
stantially as deseribed.

7. In an air-controlled system, hoisting
mechanism, a motor adapted to actuate the
same, sald motor including a valve actuated
by the movement of the motor and in turn
governing it to allow antomatic consecutive
operations thereof, a reversing-valve at the
motor adapted to govern it, a pneumatic
valve-shifter also at the motor connected
with the reversing-valve and adapted to op-
erate it, and air-hose leading to the valve-
shifter, substantially as described.

3. In an air-controlled system, in combina-
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tion, hoisting mechanism, a motor adapted to -

actuate the same, said motor comprising a
crank-shaft, driving mechanism therefor, and
a valve actuated by the movement of the mo-
tor and 1n turn governing it to produge auto-
matic consecutive revolutions of said crank-
shaft, a reversing-valve at the motor adapted
to govern 1t, a pneumatic valve-shifter also
at the motor and connected with the revers-

ing-valve and adapted to operate it, and air-
hose leading to the valve-shifter, substan-'

tially as desenbul

9. In a crane-controlling System a motor
for operating the crane, said motor including
a valve actuated by the movement of the mo-
tor and in turn governing it to allow auto-
mabic consecutive Opemtions thereof, an air-

operated reversing-valve for governing the
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motor, combined with a system of pneumatic | valve, port-openings leading to the opposite

hose for leading compressed air to said mo-

tor for operating it and for leading coln-

pressed air to and from the reversing-valve
for governing said motor, and means for con-
trolling the admission of air to the hose and
exhaust of air from them, substantially as de-
seribed.

10. In a crane-controlling system, In com-
bination, a crane, air-motors carried thereby
and adapted to operate the same, an air-op-
erated reversing-valve carried by each of said
motors, a pair of flexible hose leading from
each motor for governing thesame and a main
flexible hose for operating said motor, and
valves for controlling the air in the govern-
ing-hose, substantially as described.

11. In a crane-controlling system, a c¢rane,
air-motors carried thereby and adapted to op-
erate the same, a valve in each motor for ad-
mitting compressed air thereto, means for
normally holding said valves in mid-position,
mechanism for shifting the valve in either
direction, flexible hoseleading from said shift-
ing mechanism, and pneumatic means for gov-

erning each of said valves therethrough, sub-

stantially as described.
-12. In a crane-controlling system, a crane,
air-motors carried thereby and adapted to op-

erate the same, valves on said motors for ad-

mitting compressed air thereto,valve-shifters
connected with said valves, and pneumatic
means for operating said valve-shifters, sub-
stantially as described. |

13. In a crane-controlling system, in com-
bination, a crane, an air-motor carried there-
by and adapted to operate the same, a valve

a valve-shifter comprising a cylinder, a pis-
ton movable therein, springs normally con-
straining said piston to its mid-position, a

aflexible hose leading from said valve-shifter,
and pneumatic means for governing said
valve-shifter through said hose,substantially
as described.

14. In a controlling system, the combina-
tion of a motor, a reversing-valve for said mo-
tor, a valve-shifter for operating said revers-
ing-valve, said valve-shifter comprising a cy!l-

inder, a pair of piston-heads therein on the.

same piston-rod, port-openings into the cyl-
inder on the outer side of said two piston-
heads, a rigid support carried by the cylinder
intermediate of said heads, a pair of springs
surrounding the piston - rod between said
heads and on opposite sides of said support,
and a connection between said piston-rod and

the reversing - valve, substantially as de-

seribed.

15. In a controlling system, the combina-
tion of a motor, a reversing-valve for govern-
ing the motor, a valve-shifter carried by said
motor consisting of a cylinder rigid there-
with, and having in its interior a pair of pis-
ton-heads on a single piston-rod, a connection

ends of the valve-shifter, arigid support with-
in the shifter-cylinder intermediate of the
piston-heads, springs surrounding sald pis-
ton-rod intermediate of the piston-heads and
on opposite sides of said rigid support, each
spring being adapted to be compressed when
the corresponding piston-head 1s moved to-
ward said support, a projection carried by
said piston-head adapted to hold the opposite
spring from expanding into engagement with
said support when the first spring mentioned
is compressed, substantially as described.
16. In a crane-controlling system, in com-

bination, a crane, air-motors adapted to op-

erate the same, reversing-valves at the mo-
tors adapted to govern them, a series of con-
trolling - valves for controlling said motors
from one position and ducts connecting said
reversing-valves with said series of control-
ling-valves, substantially as described.

17. In a crane-controlling system, in com-

‘bination, a crane, air-motors carried thereby

and adapted to operate the same, reversing-
valves at the motors adapted to govern them,
a, series of controlling-valves for controlling
all of said reversing-valves from one position,
and flexible hose connecting said reversing-
valves with said series of valves, substan-
tially as described. | |

18. In a crane-controlling system, in com-
bination, a erane, air-motors carried thereby
and adapted to operate the same, a series of
valves for controlling the different motors
from one position, and air-ducts leading in
pairs from valves of said series to said mo-
tors, substantially as described.

19. In a crane-controlling system, in com-
bination, a crane, a plurality of air-motors car-
ried thereby and adapted to operate the crane,
an air-operated valve for governing each air-
motor, a series of valves connected with an
air-supply, there being two individual valves
corresponding to each motor, and individual
conveying-pipes leading from each individual
valve to the corresponding motor, substan-
tially as described.

20. In a crane-controlling system, in com-
bination, acrane, a plurality of air-motors car-
ried thereby and adapted to operate the same,
a series of valves in the supply-main therefor,

said series of valves comprising a valve gov-

erning the passage of air to drive said motors
and valves for controlling the different mo-
tors, substantially as described. .

21. In a crane-coutrolling system, in com
bination, & erane, air-motors carried thereby
and adapted to operate the same, a series of
valves in the supply-main therefor, a main
air-duet leading from said series of valves and
supplying the air that drives said motors,
separate air-ducts also connecting said series
of valves and said motors, said series of valves
comprising a valve controlling said main duect
and a plurality of valves controlling said sepa-
rate ducts, substantially as deseribed.

22. In a erane-controlling system, in com-
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bination, a erane, air-motors for controlling
the saine, reversing-valves on each of said

motors, valve-shifters adapted to operate said-

reversing-valves, a series of valves, a main
alr-pipe leach:t:w compressed air to said revers-
ing-valves, a,umh.:uy pipes leading from said
series of valves to sald valve- shlfters said se-
ries of valves comprising individual valves
controlling said auxiliary pipes, substantially
a8 described.

28. In a crane-controlling system, in com-
bination, a crane, alr-motors carried thereby,
a reversing-valve for each air-motor, and a
valve-shifter for operating it, flexible hose
leading from the air-supply to the reversing-
valve, a series of valves for controlling the
valve-shifters, individual flexible hose lead-
ing from the series of valves to said valve-
shifters, said individual hose being grouped
about the main flexible hose and there re-
tained, substantially as described.

24, In a erane-controlling system, in com-
bination, a erane, air-motors carried thereby
and adapted to operate the same, a series of
valves for controlling the said motors, a flexi-
ble main air-hose connecting said motors with
sald series of valves, auxiliary hose grouped
thereabout, and a flexible covering envelop-
ing sald composite hose, substantially as de-
scribed.

25. In a crane-controlling system, in com-
bination, a crane, a motor for operating it, an
alr-operated reversing-valve for governing
sald motor, a pair of conveying-pipes leading
to said motor for operating said valve, valves
for controlling said motor from a distance,
sald valves comprising a pair of individual
valves each adapted to connect the corre-
sponding conveyving-pipe with the outer air or
with a supply of compressed air, said indi-
vidual valves being normally held in the
first-mentioned position, substantmlly as de-
seribed.

26, In a controlling system, in combina-
tion, a movable bridge, an air-motor adapted
to move said bridge, a carriage traveling on
sald bridge, air-motors carried by said car-
riage, air-hose connecting said carriage with
that end of the said bridge which carries its
motor, and an air-supply for operating the
same leading also from the motor of said
bridge to the operator’s position, and a series
of valves connected therewith for operating
sald motors, substantially as deseribed.

27. In a controlling system, in combina-
tion, two rotatable drums, independent air-
motors adapted to drive the drums at sub-
stantially equal speed, hoisting-tackle con-
nected with one of said drums whereby it
may litt at a decreased speed, and means for

controlling the movement of said motors from

5

substantially the same distant point, sub-
stantially as desceribed.

28. In a controlling system, in combina-
tion, two rotatable drums, independent air-
motors adapted to drive the said drums at
equal speeds, tackle connected with one of
sald drums whereby it may lift at a decreased
speed, and pneumatic means for controlling

the movement of sald motors, substantlally
as described.
29. In a controlling system, in combina-

tion, two rotatable drums, an air-motor con-
nected with each drum and adapted to drive
the same, flexible air-hose leading from said
motors to the operator’s position, and means
for controlling the movement of said motors
from said position, substantially as described.

30. In a controlling system, the combina-
tlon of a tubular body adapted to receive
compressed air intoits interior and having a
plurality of ouflets normally closed, individ-
ual valves for controlling said outlets, indi-
vidual pipes leading from said valves and
normally connected thereby with the outer
alr but adapted by the movement of said
valves to be closed as to the outer air but con-
nected with compressed air from the tubular
body, substantially as described.

51. In a controlling system, the combina-
tion of a tubular body, valves controlling the
outlets therefrom, air-tubesleading from said
openings, gates in said valves normally keep-
ing communication open between said tubes
and the outer air, but eclosing said outlets,
push-buttons operating said gates, and means
for restraining said gates in position to hold
the outlets open, substantially as described.

32. In a controlling system, in combina-
tion, a hollow body having a plurality of out-
lets, valves for controlling the same, a per-
forated holder supported by said body, and

tubes leading from said valves and taking

through the perfomtlons of said holder sub—
Stantmﬂy as described.

33. In a controlling system, in eombmw—
tlon, a tubular body, a branch rising there-
from, a stop-cock controlling the outlet there-
to, said tubular body having a plurality of
nipples having outlets therethrough, valves
adapted to control the outlets through said
nipples, a holder having a central opening
taking over sald branch, and holes clustered
around sald opening, tubes for conveying air
from said valves and taking through said
holes, substantially as described.

In testimony whereof I hereunto affix my
signature in the presence of two witnesses.

EDWARD Y. MOORE.

Witnesses:

ALBERT H. BATES,
. M. WISE.
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