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io all whom it may concern: 
Be it known that I, ALMON E. NoRRIs, a 

resident of Cambridge, county of Middle 
SeX, and State of Massachusetts, have in 
vented an Improvement in Hoisting Ap 
paratus, of which the following description, 
in connection with the accompanying draw 
ings, is a specification, like letters on the 
drawings representing like parts. 
This invention relates to apparatus for 

hoisting or hauling heavy loads, being more 
particularly concerned with means for ren 
dering Such apparatus more readily con 
trollable by the operator through the em 
ployment of some auxiliary source of power 
Such, for example, as compressed air or 
Other pressure fluid. 

In the control of hoisting or hauling de 
vices such, for example, as the clutch for a 
rope-winding drum, it is quite desirable 
that the auxiliary power employed should 
be applied by the operator through the le 
vers or other controlling devices with sub 
stantially the same graduated or delicate 
effect as where hand power alone is relied 
upon to operate such devices. For example, 
where a grab is raised or lowered through a 
rope-winding drum, the clutch for such 
drum, when operated by manual power is 
not only completely released or tightly 
thrown in at times, but also at other times 
partly thrown in so that the operator has 
the graduated control of such clutch con 
stantly at his command. During the lower 
ing of the load he can thereby maintain at 
any desired rate the speed at which it drops 
through the resultant retarding friction. 
The same is true of the traversing of the 
trolley which sustains the grab and which 
it may be desired to run at different speeds 
at different times. In other words, in the 
practical operation of devices of this class 
not only must the operator have the auxil 
ially power at his command to throw the 
clutch or other controlling device entirely 
off or completely on, but it is also necessary 
that he should be able to apply the auxil 
iary power to Secure and maintain inter 
mediate conditions and cause the control 
ling device to respond proportionately either 
to the manual movement or to the pressure 
manually exerted as in the case of directly 
applied manual control. Where compressed 
air is employed for this purpose, and a sim 
ple controlling valve only is used, the open 
ing of Such valve tends to throw the clutch 
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or other device completely on. The only 
Way a condition can be secured between an 
inoperative and a completely operative or 
effective one is to reduce or build up the pressure in the system by intermittently 
opening or closing the valve. To do this 
the valve lever must be quickly oscillated 
from an open to a closed position, since in 
neither position does it give the required 
effect. This neither simulates the conditions 
of hand control, since the operator is called 
upon to jerk back and forth the hand lever 
which offers no resistance to movement as 
contrasted with moving the usual clutch 
controlling lever part way against a con 
stantly increasing pressure, nor is the effect 
the same since the clutch or other control 
ling device is alternately thrown in and out, 
exerting a series of jerks upon the rope in 
stead of an even pull. 
One object of the present invention is to 

provide an economical and practical system 
of auxiliary power control for devices of 
this class which is practically applicable to 
Such devices as hoisting and conveying sys 
tems, and where substantially the same deli 
cacy of control may be attained as with di 
rect hand control. 
In the following described embodiment of 

the invention the same is shown as employ 
ing compressed air and as applied to a 
hoisting tower the latter using the ordinary 
grab or bucket, but it is to be understood 
that the particular medium of power em 
ployed and the particular form of appa 
ratus to which the same is shown applied 
form no essential part of my invention. 
My invention will be best understood by 

reference to the following description when 
taken in connection with the accompanying 
illustration of one specific embodiment 
thereof while its scope will be more particu 
larly pointed out in the appended claims. 

In the drawings, Figure 1 shows in side 
elevation a hoisting tower embodying one 
form of my invention; Fig. 2 is a sectional 
elevation of the band brake and brake con 
trolling levers for the trolley drum; Fig. 3 
is a sectional plan on an enlarged scale 
showing the principal controlling and mo 
tive parts for controlling the movements of 
the trolley and the bucket; Fig. 4 is a side 
elevation of the parts shown in Fig. 3; 
Fig. 5 is a rear elevation of the two clutch 
controlling levers; Fig. 6 is a side elevation 
of the Same; Fig. 7 is a sectional elevation 
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taken through the axis of one of the con 
trolling levers shown in Fig. 5; Fig. 8 is a 
similar section taken through the remaining 
clutch controlling lever and the air valve 
controlled thereby; Fig. 9 is a transverse 
section taken through one of the clutch 
controlling valves, and Fig. 10 is a section 
similar to the section shown in Fig. 8 but 
disclosing a modified form of valve control. 
To illustrate my invention I have shown 

the same applied to a usual form of hoisting 
tower employing well-known mechanisms. 
It is to be understood, however, that the ap 
plication of the invention is not limited to 
this particular type of hoisting apparatus or 
to a hoisting apparatus employing the ele 
ments which are herein set forth, but that 
numerous other applications and embodi 
ments of the herein described invention may 
be had. The general arrangement of the 
operating parts of the hoisting apparatus, 
which will be apparent to those skilled in 
the art, may be briefly described as follows. 

Referring to Fig. 1, the hoisting tower 1 
is provided with the laterally extending 
boom 2, which latter provides the track-way 
for the trolley carriage 3 by which the 
hoisting element, herein represented as a 
usual grab or bucket 4, is carried. The lat 
ter may be of any suitable construction 
such, for example, as that set forth in U. S. 
Patent No. 699,000, dated April 29, 1902. 
The bucket is provided with operating ropes 
through which the raising or lowering of 
the same and the opening and closing of its 
jaws may be controlled. In the present in 
stance two operating ropes are utilized, the 
same comprising the hoisting rope 5 by 
which the bucket is suspended and raised 
or lowered, and the opening and closing 
rope 6 by which the jaws are opened or 
closed. These pass upward over and about 
suitable guide sheaves 7 upon the trolley, 
thence obliquely upward over the guide 
sheaves 8 near the top of the tower 1 and 
thence downward to the operating room 
near the base of the tower where they pass 
over and about and are secured to suitable 
rope-winding drums 9 and 10 (Fig. 3), the 
former, or the hoisting drum, Serving to 
control the hoisting rope 5, and the latter, 
or the opening and closing drum, Serving to 
control the opening and closing rope 6. The 
trolley with its suspended bucket is trav 
ersed outwardly along the boom by means 
of the trolley rope 11 fixed to the outer end 
of the trolley carriage, whence it passes 
to the end of the boom over the guide 
sheave 12, over and about the guide sheave 
13 and thence to the trolley drum 14 (Fig. 3) 
upon which it is wound and unwound under 
the control of the operator. When the 
bucket is hoisted the inward pull of the 
oblique hoisting rope 5 tends to traverse the 
trolley inwardly along the boom toward the 
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tower, so that the trolley may be traversed 
at will in either direction by merely wind 
ing in the trolley rope on the trolley drum 
or releasing the trolley drum to permit the 
rope to unwind. With the system herein 
described the three rope-winding drums and 
all movements thereof are placed entirely 
within the control of a single operator sta 
tioned upon the platform 15 in one corner 
of the operating room. 
Any suitable device for driving the rope 

winding drum may be employed, but, re 
ferring to the details of the driving coll 
nections for the drums, which are here 
shown for the purpose of illustrating the 
invention, the hoisting drum 9 and the 
opening and closing drum 10 are loosely 
journaled side by side upon the main driv 
ing shaft 16, but may be clutched thereto 
either separately or together by being 
forced into engagement with the centrally 
located clutch member 17 (see broken away 
portion Fig. 3). The drum shaft is con 
nected at opposite ends through a crank and 
connecting rod connection to a two-cylinder 
horizontal engine, for which, however, may 
be substituted any suitable motor. 
Any suitable clutch operating devices may 

be employed for the drums 9 and 10, and I 
have here indicated sliding collars 18 and 
clutch-operating screws 19 of the type de 
scribed in the prior Reissue Patent No. 
12,085 for forcing the drums either sepa 
rately or together into clutching engage 
ment with the shaft. For this purpose the 
clutch screws for the drum 10 are connected 
through suitable connections to the operat 
ing lever 20, the latter being controlled di 
rectly by an auxiliary source of power, here 
in pressure fluid preferably compressed air, 
and indirectly through suitable controlling 
levers at the operating platform. 
While the compressed air may be applied 

to move the operating lever 20 in any de 
sired way, in the present instance the lever 
is connected to a piston within the under 
lying upright cylinder 21 to the bottom of 
which compressed air may be admitted 
through the supply pipe 22, thereby acting 
to lift the piston and turn the clutch-oper 
ating lever 20 for clutching the drum 10 to 
the shaft 16 with a greater or less frictional 
effect according to the pressure in the oper 
ating cylinder 21. In a like manner the 
clutch - operating screws for the hoisting 
drum 9 are connected to an operating lever 
23, which is under the control of the operat 
ing cylinder 24 connected to the air supply 
pipe 25. The supply pipes 22 and 25 have 
connection with the main supply pipe 26 
(Fig. 6) through valves 27 and 28, respec 
tively, under the control of the operator by 
connections about to be described. 
The air valve 27 for the hoisting drum 

clutch is controlled by the hand lever 29, 
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while the air valve 28 for the opening and 
closing drum is controlled by the hand lever 
30. As shown, these levers may be and pref 
erably are of a construction similar to that 

5 Ordinarily employed in connection with the 
direct hand control of clutches of this de 
scription. Since they are of substantially 
the same construction, and each effects the 
control of its respective valve, in Substan 

0 tiallv the same Way, the connections only of 
the lever 30 need be described. The latter 
Figs. 5 and 6) is pivoted upon a stud 31 
Fig. 8) secured to a bracket 32 upon the 

platform 15, so that the lever can be thrown 
forward or backward by the operator over a 
considerable range of movement, in the same 
fashion as if directly connected to the clutch 
operating Screws. Connections between the 
lever 30 and the air valve 28 are provided 
such that the valve will be moved to regulate 
the pressure Supply and the effective pres 
sure at the clutch-operating cylinder, in ac 
cordance with the position to which the le 
ver is moved and the force applied to move 
it. For this purpose the lever 30 is pro 
vided with a laterally extending stud 33 
which has sliding engagement with the 
valve - controlling rod 34, the stud being 
Swiveled upon the lever so that the rod can 
slide freely through the same in any posi 
tion of the lever. The stud bears directly 
against a spring 35 coiled about the rod 34, 
the forward end of the stud abutting against 
a collar 36 fixed upon the rod, so that as 

85 the lever is moved forward it slides over the 
rod but compresses the spring and the lat 
ter forces the rod forward with a pressure 
represented by the compression of the 
spring. The rod is also provided with other 

40 fixed collars 37 between which the forked 
end of the valve-controlling lever 38 lies, 
so that the valve lever is moved forward or 
backward as the valve controlling rod is 
moved forward or backward. In the neu 

45 tral or of position of the controlling lever 
30 all substantial pressure is withdrawn 
from the spring 35 and the lever 38 assumes 
a substantially upright position, holding the 
valve 28 in the position represented in Fig. 

50 9 where the Supply pipe 22 for the clutch 
cylinder is cut off from the supply pipe 26, 
as well as from the exhaust pipe 39, which 
latter leads to any suitable point. 
When the lever 30 is thrown forward with 

the intent of applying the clutch to the 
opening and closing drum, the Spring 35 is 
compressed and this, in turn, throws for 
Ward the valve-controlling rod 34, turning 
the valve so as to admit pressure from the 
pipe 26 to the pipe 22, thereby applying the 
clutch. The pipe 22, however, has connec 
tion through a branch pipe 40 with the back 
of the regulating piston 42 connected to the 
end of the valve-operating rod 34, so that 

65 pressure fluid admitted to the regulating 
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cylinder tends to oppose the pressure of the 
spring 35, and if such pressure is sufficient, 
to overcome the force. Of the spring and 
move the valve back to a closed position. 
The proportions of the valve-controlling 

Spring 35 and the regulating cylinder are 
preferably so selected that when the lever 
30 is moved part Way over, thereby exerting 
preSSure against the spring and opening the 
valve to admit pressure to the pipe 22, the 
valve will be closed by the pressure simul 
taneously admitted to the regulating cyl 
inder 41 as soon as that pressure is built 
up to a point proportional to the hand pres 
sure exerted against the lever. On the other 
hand the valve will again be immediately 
opened to admit more pressure fluid if the 
pressure drops below the point which is 
called for by the position of the lever and 
the degree of compression of the spring. 
The result is that the regulating cylinder 
On the One side and the spring 35 on the 
cther control the valve to maintain the 
pressure of the pipe 22 at the predetermined 
point, the spring acting to open the valve 
when the pressure in the pipe for any reason 
drops below the predetermined point, and 
the regulating cylinder acting to close the 
valve or to move it beyond that point and 
to a position of exhaust if the pressure for 
any reason rises above that predetermined 
point. The various parts may be so pro 
portioned that the valve will respond deli 
cately to the position of the controlling le 
ver and admit and maintain a predeter 
mined pressure Supply in the pipe. Such 
pressure will be proportionate to the pres 
Sure exerted against the spring 35 and the 
operator Will, therefore, exert his strength 
against the lever with a force which, at all 
times will be substantially proportionate 
to, although it may be considerably less 
than, the real pressure in the operating cyl 
inder 21 at the clutch. In other Words his 
control over the clutch is exercised in simula 
tion of the conditions which would obtain 
if the latter Were connected directly by me 
chanical connections to the clutch lever 30. 
The supply pipe 26 may be connected to any 
Suitable source of Supply, either a colm 
pressor or tank, the same being herein rep 
resented by a reservoir tank 43. 
The clutch-operating lever 29 may be and 

preferably is connected to operate the clutch 
for the hoisting drum through connections 
which are substantially the same as those 
described in connection with the clutch le 
ver 30, so that no further description of 
these need be given. By the side of the 
hand lever 30 (Fig. 3) is a substantially 
horizontal foot lever 44 fulcrumed upon the 
adjacent supporting bracket with the hand 
lever 30. The foot lever, which is arranged 
to be conveniently operated by the tower op 
erator, is connected by means of a flexible 
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member, such as the rope 45, which, passing upon the bracket 53, the other arm of said 
up and over suitable sheaves, leads across the lever being forked to embrace the slide rod 
tower and extends down to the arm 46 of the 
throttle valve for the main hoisting engine. 
To the throttle valve arm is also connected 
the spring 47 tending normally to close said 
throttle. The latter, however, may be 
readily opened to a greater or less extent 
through the upward pull of the throttle 
rope 45 caused by the downward pressure 
upon the foot treadle 44. By means of the 
two hand levers 29 and 30 which control 
the clutches for the opening and closing 
and hoisting drums, and also foot lever 44 
which controls the engine throttle, the op 
erator has entire control over the move 
ments of the opening and closing and the 
hoisting ropes. In the present embodiment 
of my invention I have also associated with 
the clutch-controlling levers other control 
ling devices by which the movements of the 
trolley can be regulated so that the entire 
control of all movements of the bucket may 
be exercised by a single operator without 
altering his position upon the operating 
platform. 
While other means may be employed for 

taking in or letting out the trolley rope 11, 
there is here shown for that purpose an ad 
ditional but smaller double-cylinder, hori 
zontal, trolley-engine connected by means of 
a crank and connecting rod to drive the 
trolley drum 14. While the latter may be 
loosely mounted upon its driving shaft and 
operatively connected therewith through 
suitable clutching devices, in the illustrated 
form of the invention the drum is fixed to 
the driving shaft so that it moves with the 
engine at all times. One end of the drum 
is formed into a friction surface encircled 
by the brake band 47, the latter acting to 
permit the winding-in movement of the 
drum and the outward movement of the 
trolley, but automatically preventing the re 
verse or unwinding movement of the drum, 
necessary to the running-in movement of 
the trolley, except when suitably controlled 
or released. The brake band is provided 
with a brake releasing lever 48 connected 
with suitable controlling devices at the op 
erating platform, whereby the operator has 
it at his command to release the brake and 
permit the trolley carriage to run inward, 
the engine being permitted to run backward 
during this movement. 
The starting or stopping of the trolley 

engine is preferably controlled from the op 
erating platform by means of another con 
trolling rope or cable 49, which, passing 
over appropriate sheaves, is connected to 
a valve-operating rod 50 of the throttle 
valve 51. 
At the operating platform the trolley 

throttle rope 49 (Fig. 7 
one arm of a bell-crank lever 52 pivoted 

) is connected to 

54 between the fixed collars 55 and 56. Re 
versely arranged with reference to said rod 
is a second bell-crank lever 57 connected to 
a link 58, the latter jointed (Fig. 6) to a 
sliding block 59 upon the hand lever 29. 
The hand latch 60 is pivoted closely adja 
cent the handle of the lever 29 and has con 
nections with the sliding block through the 
links 61, whereby the operator without re 
moving his hand from the lever 29 may also 
open and close or partially close the trolley 
engine throttle by pressing or releasing the 
hand latch. 
When the hand latch 60 is pressed the 

bell-crank lever 59 is moved to slide the rod 
54 inwardly and draw down the rope 49, 
thereby opening or partially opening the 
throttle. The slide rod 54 being arranged 
substantially in line with the axis about 
which the hand lever 29 is moved, movement 
of the latter does not tend to draw down 
the trolley rope or otherwise affect the same. 
In order that the engine may be free to run 
reversely when the trolley drum is released 
for unwinding movement of the rope, to 
allow the trolley to run inwardly the throt 
tle valve 51 for the trolley engine is prefer 
ably provided with means which, when the 
throttle is closed, will also act to relieve the 
pressure of the steam or other pressure fluid 
trapped in the cylinder, and which other 
wise would prevent the free reverse move 
ment of the engine. Such a form of relief 
throttle valve is shown in my co-pending ap 
plication, Serial No. 411,466, filed January 
18, 1908. 
In the illustrated form of my invention 

the releasing lever for the trolley drum los 
brake 47 is also controlled from the operat 
ing platform and herein by auxiliary power, 
preferably compressed air, from the same 
source as the air which is caused to operate 
the clutches for the grab operating ropes. 110 
Also, since it is desirable to place it within 
the control of the operator to regulate the 
degree of application of the trolley drum 
brake, automatic regulating means are pro 
vided for the auxiliary power similar to 115 
those already described, so that a graduated 
application of the brake may be secured 
and automatically maintained at any prede 
termined point. 
To control the trolley drum I have pro- 20 

vided a hand latch 62 pivoted adjacent the 
handle of the clutching lever 30 and this 
latch controls a valve at the base of the lever 
which controls the application of com 
pressed air to the brake-releasing lever. Re- 25 
ferring to Figs. 2 and 4 the brake releasing 
lever 48 is connected to a releasing rope or 
cable 63, the latter passing upward over a 
sheave 64 and thence forward to a sheave 65 
over the operating platform and thence 8 
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downward where it is connected to a piston 
rod 66 adapted to be operated or drawn 
downward by a piston 67 (Fig. 6) working 
within a pressure cylinder 68. When the 
piston is forced down it draws down the op 
erating rope 63 lifting the brake-operating 
lever 48 and releasing the band 47 to permit 
the more or less free unwinding movement 
of the trolley drum. 
The lower part of the cylinder is connect 

ed to the atmosphere through a suitable vent 
pipe, but the upper part has connection to 
the pipe 69 adapted to be placed in commu 
nication with the pipe 70 and the air reser 
voir 43 through the control of the piston 
controlling valve 71. The latter (Fig. 8) is 
mounted in a valve casing 72 at the base of 
the lever 30 and arranged at one side of the 
same and co-axially therewith. The valve 
casing has a live pressure port 73 connected 
with the pressure pipe 70, an exhaust port 
74 connected with the exhaust pipe 39 and 
an intermediate port 75 connected with the 
pipe 69 leading to the working cylinder 68. 
The valve is adapted to be moved longi 

tudinally to place the cylinder port in com 
munication with either the live pressure port 
or the exhaust port, excessive movement in 
one direction being limited by the abutment 
75*, and in the other direction by the abut 
ting plug 76*. The valve is moved in one di 
rection by the actuating pin 76 slidably 
mounted at one end in the plug 76°, the lat 
ter threaded into the end of the valve cham 
ber, the opposite end of the pin being slid 
ably supported in the stud 31. As will be 
more fully described, the pin-actuated move 
ment of the valve takes place against a pres 
sure acting upon the opposite end of the 
valve, such pressure being so proportional 
to the working pressure admitted to the 
working cylinder. 

Fixed upon the pin 76 is clamped the col 
lar 77 between which and the sliding collar 
78 is provided the spring 79. The collar 78 
is adapted to be engaged by the forked end 
of the bell-crank lever 79*, the opposite arm 
of which is attached to the link 80, the latter 
(Fig. 6) secured to the sliding block 81. 
The block 81 has attachment to the pivoted 
hand grip 62 through the links 82, so that 
when the hand grip is compressed the connec 
tions are moved to slide the collar 78 along 
the pin and compress the spring 79. The 
compression of the Spring 79 in turn moves 
the pin 76 against the piston valve and 
moves the latter to open the working cylin 
der port to the live pressure port 73, there 
by admitting pressure to the cylinder and 
moving the piston therein to raise the brake 
releasing lever. 

If the hand grip is Squeezed tightly 
against the handle the spring 79 may be 
compressed under such a pressure that the 
valve will move against the abutment 75* 

5 

and open and maintain open the Working 
cylinder so that it attains the full pressure 
of air supply. The Working cylinder port 
75, however, is connected with the space at 
the outer end of the valve chamber by a 
runaround port 83, shown in dotted lines 
in Fig. 8, so that the outer end of the piston 
Valve is exposed to the same pressure as is 
admitted to the working cylinder. This 
pressure, if sufficient to overcome the pres 
sure exerted by the spring 79, will move the 
valve to a closed position, or even beyond 
that to a position of exhaust, and reduce the 
pressure in the working cylinder. If, there 
fore, the hand grip is moved only partly to 
a closed position, the Spring 79 will be only 
partly compressed and the pressure exerted 
upon the opposite end of the valve will 
move to close the same before the full pres 
sure of the air supply has been attained in 
the Working cylinder. This will act in sub 
stantially the same Way as in the case of the 
air valve 28 to automatically regulate the 
pressure in the working cylinder in accord 
ance with the graduated movement of the 
controlling lever, herein the hand grip 62. 
In Fig. 10 I have shown a modified form 

of controlling and regulating device of the 
same general type as that illustrated in Fig. 
8, but applicable to cases where the auxiliary 
power is normally maintained applied to 
hold the clutch or other controlling element 
in one position and then withdrawn at times 
through manual movement of the control 
ling lever to release the controlling element 
and permit its movement to another posi 
tion under the influence of some medium 
such as a spring. Such would be the case 
were the spring 94 employed to release in 
stead of apply the brake band 47, and the 
cylinder 68 maintained open to pressure 
fluid and employed to apply instead of re 
lease the band, the exhaustion of the pres 
sure fluid from the cylinder under control 
of the operator acting to permit the Spring 
actuated release of the brake. Under Such 
circumstances a bell-cranklever 84 (Fig. 10) 
may be employed of the same type as the 
lever 57 in Fig. 7. This acts against the 
sliding collar 85 and the spring 86, the latter 
between such collar and the end of the stud 
31. Between the sliding collar 85 and the 
collar 86 fixed upon the operating pin 87 
is a second and preferably Weaker spring 
88. Substantially the same construction of 
valve and valve chamber is shown as in the 
case of the first described modification of 
Fig. 8, but in the modified form of Fig. 10, 
the normal condition which accompanies the 
release or inactive position of the hand latch 
62, being that of pressure within the cylin 
der 68 and runaround port 83, the spring 88 
is normally or initially compressed so that 
with the hand grip released it balances the 
pressure which is exerted against the oppo 

70 

75 

80 

85 

90 

OO 

05 

110 

5 

20 

125 

30 



0. 

5 

20 

25 

30 

35 

40 

45 

50 

55 

6) 

(3 

site end of the valve when the full working 
pressure of the supply source is attained in 
the working cylinder. With the hand grip 
released therefore the valve is balanced as 
shown with both exhaust and supply ports 
closed, but adapted to be moved to open one 
or the other the instant the fluid-exerted 
pressure upon the valve falls below that of 
the spring or vice versa. The pressure in 
the working cylinder is exhausted or re 
duced by allowing the spring 88 to expand 
and thereby reducing the spring - exerted 
pressure upon the valve. The expansion of 
the spring 88 follows the compression of 
the hand grip since the latter act compresses 
the spring 86 and slides the abutting collar 
85 farther away from the fixed collar 86. 
The spring 86 may be initially compressed 
to the same degree as the spring 88 or it may 
be compressed to a greater degree if a stop 
or like provision is employed to limit its 
compressive effect upon the spring 88 to the 
required amount when the hand grip is full 
Open. 

It will be seen that the principle of pres 
sure regulation is substantially the same in 
the last described modification, although the 
parts operate in a somewhat reversed rela 
tion. In other words, the valve being con 
stantly pressed to an open position by spring 
pressure, the latter is relieved more or less 
by the movement of the hand grip, and 
pressure in the cylinder more or less re 
duced by the automatic regulation accord 
ing to the pressure exerted upon the hand 
grip. In each case, however, whether con 
trolling the opening or closing drum, clutch 
10 through the air valve 28, or the hoisting 
drum clutch, or the brake-releasing lever 48 
through the valve 71, or the brake-releasing 
lever through the modified form shown in 
Fig. 10, the auxiliary power may be applied 
to the controlled parts gradually and deli 
cately responsive to the graduated control 
exercised by the operator over his immediate 
controlling lever. In each case, too, the con 
trolled part is moved under a force or pres 
sure which is proportionate to the pressure 
exerted by the operator against his imme 
diate controlling lever and also propor 
tionate to the movement of that immediate 
controlling lever. 
While the principles of my invention may 

be carried out in a great variety of Ways and 
combinations, the adjustments for both the 
valves 71 and 28 are preferably such that 
the valve normally remains in a balanced 
state closing both the supply and exhaust 
ports and opening only for an instant as the 
spring-exerted pressure exceeds the fluid 
exerted pressure or vice versa. In the one 
case it opens the supply port and moves back 
to close the same, quickly at first and then 
slowly, as the admitted pressure approaches 
the point determined by the pressure manu 
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ally applied to the controlling lever. When 
that pressure is reached both ports are again 
closed, and the valve again finds its balanced 
condition. In the other case, where the 
fluid-exerted pressure exceeds the spring 
exerted pressure owing to a manually caused 
reduction in the latter at the hand control 
ling lever, the valve moves to open the ex 
haust and then is gradually restored to its 
balanced condition as the pressure drops to 
the point determined by the hand control. 
In practice, the valve responds almost in 
stantaneously to the movement of the hand 
grip and is almost instantaneously restored 
to its balanced condition so that the working 
pressure is quickly and delicately responsive 
to rapid successive movements of the hand 
controlling lever. 
In the drawings a conventional showing 

only is made as to actual and relative dimen 
sions and proportions of the valves, pipes, 
springs, levers, etc., these details obviously 
being a matter of design well understood 
by those skilled in the art and a matter of 
special consideration for any given installa 
tion dependent upon the pressure employed 
and numerous other considerations with 
which an explanation of the broad principles 
of my invention need not be encumbered. 

Referring to Fig. 2 and the trolley drum 
brake there shown, the upper and lower 
halves of the brake band are secured at their 
ends at the points 89 and 90, respectively, 
to the brake lever 48, these points being so 
selected with reference to the pivotal attach 
ment of the lever to a link 91, and a center 
line passing from the pivotal center or 
attachment 92 of the link to a fixed support 
93, to the axis of the trolley drum, that the 
band tends to open or release the drum on 
tripping movement of the lever about its 
pivotal attachment 89, or, on the downward 
tipping movement of the link 91. The pull 
of the trolley rope normally tends to turn 
the drum in the direction of the arrow 
shown in Fig. 2. This places a frictional 
pull on the band, tending to draw the link 
91 to the position shown. This position of 

! the lever and link draws the band about the 
drum, preventing movement of the latter in 
the direction of the arrow and, therefore, preventing unwinding of the rope. The 
pull of the drum is resisted by the spring 94 
which encircles the upright rod 95, the 
spring lying between the adjustable nut 96 
and the cross piece 97, the latter carried by 
a stirrup attached to the lever 48. This 
spring presses down the outer end of the 
lever bringing the cross piece 97 against a 
fixed abutment 97 and maintains a prede 
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Swing of the forward arm of the link. The 
link is normally drawn to its uppermost 
position shown by means of a spring 100 
located between the lower side of the adia 
cent supporting part 93 and an adjustable 
nut 101 secured to the threaded rod 102, the 
latter jointed to the rearward arm 98. If 
the direction of the drum movement is re 
versed friction on the lower half of the 
band 47 pulls the link 91 down far enough to 
release the band and permit free rotation of 
the drum. Although normally held against 
unwinding movement, the drum may be 
released by the upward pull of the releasing 
rope 63 which raises the outer end of the 
brake band lever against the spring 94, 
thereby swinging down the point of attach 
ment 90 of the brake band to the lever, this 
acting to loosen the band. 
From the description of the operating 

lever it will be seen that the operator has 
within the control of his right hand the 
clutching and unclutching of the grab open 
ing and closing rope, and, at the same time, 
through the hand latch 62, the control of the 
inward movement of the trolley. Subject 
to the control of his left hand is the clutch 
ing or unclutching of the hoisting rope 
drum and the throttle control of the trolley 
engine, the throttle control of the hoisting 
engine being at its command through the 
medium of the foot ever 44. The clutches 
for the opening and closing and hoisting 
drums may be normally kept in an open or 
ineffective position by any suitable means 
Such as the Weight shown attached to the op 
erating levers and shown in Fig. 4. Auto 
matic brakes 103 are preferably employed 
for the crank disks of these drums to prevent 
reverse or unwinding movement while the 
clutches are thrown in. 

In the use of the term rope herein it is to 
be understood that I include other flexible 
power transmission devices such as wire 
cables, chains, etc., as Well as devices which 
are capable of performing like or equiva 
lent functions. 
While I have shown and described one 

form of my invention, it is to be understood 
that the same is not limited to the details 
of parts herein shown, or to the specific ap 
plication of the invention herein described, 
but that extensive modifications may be 
made herein without departing from the 
spirit of the invention. 

Claims. 
1. The combination with a hoisting and 

conveying device, of a trolley carriage and 
its load-carrying device, a controlling ele 
ment, pressure fluid means for applying 
said controlling element, a source of pressure 
fluid supply, movable controlling means 
within the control of the operator for regul 
lating communication between the pressure 
fluid means and the source of supply, and 

t 

means for further regulating communica 
tion between the fluid pressure means and 
the source of supply automatically to main 
tain the pressure at a point determined by 
the controlling means. 

2. The combination with a hoisting and 
conveying device, of a trolley carriage and 
its load-carrying device, a controlling ele 
ment, pressure fluid means for applying Said 
controlling element, a source of pressure 
fluid supply, movable controlling means 
within the control of the operator for regul 
lating communication between the pressure 
fluid means and the Source of supply, and 
means automatically to restrict such com 
munication on rise of the effective pressure 
to a point determined by the controlling 
eaS. 

3. The combination with a hoisting and 
conveying device, of a trolley carriage and 
its load-carrying device, a controlling ele 
ment, pressure fluid means for applying said 
controlling element, a Source of pressure 
fluid supply, movable controlling means 
within the control of the operator for regu 
lating communication between the pressure 
fluid means and the source of Supply, and 
means automatically to restrict such com 
munication on rise of the effective pressure 
to a point determined by the controlling 
means, and to enlarge such communication 
on the lowering of effective pressure below 
said point. 

4. The combination with a hoisting and 
conveying device, of a trolley carriage and 
its load-carrying device, a controlling ele 
ment, pressure fluid means for moving said 
controlling element, a source of pressure 
fluid supply, a valve for controlling commu 
nication between said source and said pres 
sure fluid means, controlling means adapted 
to be moved by the operator, means for con 
trolling said valve in response to the move 
ment of said controlling means, and means 
for Subjecting Said Valve to an opposite con 
trolling effect through the pressure fluid 
supplied to the pressure fluid means. 

5. The combination with a hoisting and 
conveying device, of a trolley carriage and 
its load-carrying device, a controlling ele 
ment, pressure fluid means for actuating the 
Same, a source of pressure fluid supply, a 
valve controlling communication between 
the said source and the pressure fluid means. 
means for admitting pressure fluid to the 
valve to move the same in one direction, said 
admitted fluid pressure being proportional 
to the pressure Supplied to the pressure fluid 
means, means acting to move the valve in 

- the opposite direction and controlling means 
within the control of the operator for vary 
ing more or less the effective action of said 
last named moving means. 

6. The combination with a hoisting and 
conveying device, of a trolley carriage and 
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its load-carrying device, a controlling ele 
ment, pressure fluid means for actuating the 
same, a source of pressure fluid supply, a 
valve controlling communication between 
the said source and the pressure fluid means, 
means for admitting pressure fluid to the 
valve to move the same in one direction, 
said admitted fluid pressure being propor 
tional to the pressure supplied to the pres 
sure fluid means, a spring acting to move the 
valve in the opposite direction, and con 
trolling means within the control of the op 
erator for varying more or less the moving 
effect of said spring. 

7. The combination with a hoisting and 
conveying device, of a trolley carriage and 
its load-carrying device, a controlling ele 
ment, pressure fluid means for applying 
said controlling element, a pressure fluid 
Supply valve, controlling means within the 
control of the operator for moving said 
valve to apply said controlling element, and 
means automatically to regulate said valve 
to maintain the pressure at a point deter 
mined by the controlling means. 

8. The combination with a hoisting and 
conveying device, of a trolley carriage and 
its load-carrying device, a controlling ele 
ment, pressure fluid means for applying 
said controlling element, a pressure fluid 
supply valve, controlling means within the 
control of the operator for moving said 
valve to apply said controlling element, and 
means automatically to regulate said valve 
to cut off or reduce the Supply when the 
effective pressure rises to the point prede 
termined by the controlling means. 

9. The combination with a hoisting and 
conveying device, of a trolley carriage and 
its load-carrying device, a controlling ele 
ment, pressure fluid means for applying 
said controlling element, a pressure fluid 
Supply valve, controlling means within the 
control of the operator for moving said 
valve to apply said controlling element, and 
means automatically to regulate said valve 
to cut off or reduce the supply and also to 
exhaust the pressure fluid when the effec 
tive pressure rises to the point predeter 
mined by the controlling means. 

10. The combination with a hoisting and 
conveying device, of a trolley carriage and 
its load-carrying device, a controlling ele 
ment, pressure fluid-actuated means for ac 
tuating said controlling element, a valve 
for controlling the pressure fluid supplied 
to said pressure fluid means, and a control 
ling device within the control of the oper 
ator, said valve being adapted to be moved 
by said controlling means, but having also 
a movement independent thereof. 

11. In a hoisting and conveying appa 
ratus, the combination with a traversing 
carriage, of a hoisting device carried there 
by, a controlling lever for said hoisting de 
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vice, auxiliary power supply means through 
which said lever is adapted to act to control 
said hoisting device, and auxiliary control 
ling means upon said lever for controlling 
the traversing movement of said carriage. 

12. In a hoisting apparatus, the combina 
tion with a traversing carriage, of a grab 
carried thereby, controlling ropes and rope 
winding drums for controlling said grab, 
clutching devices for each of said drums, 
an independent controlling lever for each 
clutching device, and auxiliary power-actu 
ated means subject to the control of each 
of said levers for operating its respective 
clutch. 

13. In a hoisting apparatus, the combina 
tion with a traversing carriage, of a grab 
carried thereby, a rope-winding drum with 
its rope for controlling said grab, a drum 
clutch, pressure fluid means for controlling 
said clutch, a clutch lever for controlling 
said pressure fluid means, and auxiliary 
means upon said clutch lever for controlling 
the traverse of said traversing carriage. 

14. A hoisting apparatus having a grab, 
a trolley, a hand-operated controlling de 
vice for the grab, an auxiliary controlling 
device for the trolley adapted to be grasped 
by the operator, while still holding the grab 
controlling device, pressure -fluid means 
through which said trolley-controlling de 
vice is adapted to act, and means automati 
cally to maintain the pressure of said pres 
sure-fluid means at a point determined by 
the pressure upon said trolley-controlling 
e.S. 

15. A hoisting apparatus having a grab, 
a trolley, a hand-operated controlling de 
vice for the grab, an auxiliary controlling 
device for the trolley associated with said 
grab controlling device, so that the operator 
can grasp the same while still exercising 
control over the said grab controlling de 
vice, pressure-fluid means through which 
said grab controlling device is adapted to 
act, and means automatically to maintain 
the pressure thereof at the point determined 
by the pressure exerted against the said grab 
controlling device. 

16. A hoisting apparatus having a control 
ling element, pressure fluid means through 
which said controlling element acts, an aux 
iliary controlling element, and pressure fluid 
means through which said auxiliary control 
ling element acts, said auxiliary element be 
ing accessible to the operator without los 
ing his control over the main controlling 
element. 

17. A hoisting apparatus having a trolley, 
a bucket, a device for controlling the bucket, 
a controlling member therefor, pressure 
fluid means through which said controlling 
member acts upon the controlling device, 
and means for applying and varying the 
pressure exerted upon said controlling de 
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vice in substantial proportion to the appli 
cation and variation of the effort exerted by 
the operator at the controlling member. 

18. A hoisting apparatus having a trolley, 
a bucket, a controlling rope for the bucket, 
a clutch for said controlling rope, pressure 
fluid means for controlling said clutch, and 
controlling means for applying said pres 
sure fluid means with an effort substantially 
proportionate to the effort exerted by the 
operator. 

19. A hoisting apparatus having a trolley, 
a bucket, bucket controlling friction clutches, 
pressure fluid means for controlling said 
clutches and a pair of hand operated devices 
for controlling the pressure fluid means said 
clutches being responsive through said pres 
sure-fluid means and hand operated devices 
to the degree of effort exerted by the oper 
ator. 

20. In a hoisting apparatus, the combina 
tion of a trolley, a bucket, a trolley winding 
drum, a brake controlling the same, pressure 
fluid means for controlling the brake and 
controlling means for said pressure fluid 
means for applying to the brake an effort 
proportionate to the effort exerted by the 
operator upon the controlling member. 

21. In a hoisting apparatus, a trolley, a 
bucket, operating ropes connected to the 
bucket, winding drums for said ropes, a pair 
of clutch levers, pressure fluid means con 
trolled by said levers for controlling the 
operation of the winding drums responsive 
to the degree of effort exerted by the oper 
ator at the levers, and means for controlling 
the movement of the trolley, said means be 
ing within the manual control of the oper 
ator while still retaining his grasp upon the 
clutch levers. 

22. In a hoisting apparatus, the combina 
tion with a trolley of a bucket, an operating 
rope for the bucket, a rope winding drum, a 
hand lever connected to control the drum, 

9. 

pressure fluid means for controlling the 
same responsive to the degree of effort ex 
erted by the operator at the hand lever, and 
trolley controlling means located to be con 
trolled by the operator while holding the 
said bucket controlling lever. 

23. In a hoisting apparatus, a trolley, a 
bucket, an operating rope for the bucket, a 
rope winding drum, a friction device there 
for, a controlling lever for the friction de 
vice, a trolley controlling means within the 
manual control of the operator while still 
retaining his grasp upon the said hand lever, 
and pressure fluid means for controlling said 
trolley with an effort proportionate to the 
effort exerted by the operator upon said 
trolley controlling means. 

24. In a hoisting apparatus a trolley, a 
bucket, a pair of operating levers, trolley 
controlling means within the manual control 
of the operator while still retaining his 
grasp upon said levers, and variable effort 
pressure fluid means through which said 
levers and trolley controlling means act, the 
effort of said pressure fluid means being va 
riable in response to the variable effort ex 
erted by the operator. 

25. In a hoisting apparatus, a trolley, a 
bucket, an operating rope for the bucket, a 
rope winding drum, a drum controlling le 
ver, a grasping device upon said control 
ling lever, and pressure fluid means gov 
erned thereby for controlling the trolley and 
acting with an effort proportionate to the 
effort exerted by the operator upon said 
grasping device. 

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

ALMON E. NORRIS. 
Witnesses: 

THOMAS B. BOOTH, 
EVERETT. S. EMERY. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 
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