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UNITED STATES 
THOMAS SPENCER NIIER, OF 

PATENT OFFICE. 
SOUTH ORANGE, NEW JERSEY, 

SARNE CABLEWAY. 

Specification of 
1908, Serial No. 430,99. 

1,028,897. 
Application filed May -, 

letters latent. Patented June 1, 1912. 
Renewed January 27, 1910. Serial No. 540,470. 

To all u:horn, it may concern: 
Be it know a that I, THOMAs SPEN CEF: 

MILLER, a citizen of the United States, and 
a resident of South Orange, in the county of 
Essex, and State of New Jersey, have in 
vented certail new and useful Improve - 
ments in Marie Cableways, of which the 
following is a specification. 
The present in Sention relates to certail1 

novel and useful in provements in marine 
cableways. and in the present instance I have 
show in any improvement as a cableway 
stretched between two sesses. 
The apparatus hereinafter described will 

be found particularly useful as a life-Saving 
apparatus, when operating between a wreck 
and at other ol' a rescaling vessel. 
The invention consists in the construction, 

combination and arrangement of paris set 
forth in and falling within the scope of the 
appended claims. 

In referring now to the accompanying 
drawings in detail, Figure 1 is a view in ele 
vation illustrating two vessels with my in 
proved cabieway in operation between the 
same: Fig. 2 is a top plan view of an in 
proved attoriatic reel particulariy adapted 
for use in connection with a cableway of the 
character referred to ; Fig. 3 is a view of 
the same in side elevation : Fig. 4 is a hori 
zontal sectional view taken through the 
drum of the reel; Fig. 5 is a vertical Sec 
tional view tirough the drum showing a side 
view of the spring within the barrel of the 
drun; IFig. G is a detail sectional view of an 
in proved form of valve mechanism used in 
connection with h;y injroved reel; Fig. 7 
is a pian view artly in section of the saille; 
Fig. 8 is a detail sectional view taken on the 
line S-S of Fig. (; Fig. 9 is a similar view 
taken on the line :)--9 of Fig. 6; Ifigs, 10 
and 11 are detaiis. 

in my 'atest No. 77,685, dated i)ecember. 
20, 1904, I have shown a cableway designed 
for the transference of loads between two 
points, and in this patented construction is 
illustrated a carriage traveling to and fro, 
ywith means for maintaining the carriage at 
a normal load, during this operation, such 
aeans ein bodying, among other features, a 
mechanism whereby the yielding power of a 
fluid is applied in opposition to the strain 
on the cable and upon which the carriage 
travels. Also in my co-pending application 
Serial No. 892, 1,15, dated September 10, 1907, 
have shown a cable way wherein employ 

an a littinatic reel comprising a multiple cyl 
ider fluid engine with valve mechanism for 
controlling the admission of the operating 
fittid to the engine, and actuating such valves 
to vary the fluid pressure on the engine 
whereby to produce uniform torque at the 
drum and so obtain uniform tension on the 
cable while it is paid out and wound in. 

In the present instance I aim to provide 
an automatically operating reel wherein the 
steal pressure in the cylinders is automati 

O 
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cally reduced when the tension upon the cable 
is increased, and whereby the steam pressure 
is automatically increased when the tension 
upon the main cable decreases, the result 
being that the reel automatically responds 
instantly to all variations of the main cable 
tension, and I am therefore enabled to pay 
out and take up the cable as demanded, and 
at the Same time maintain the cable at a sub 
stantially constant deflection under a sub 
stantially constant tension. 
While in the present instance I have 

shown lily improved apparatus as employed 
between two vessels, as life-saving appa 
ratus, I wish it of course to be understood 
that it may be enbodied in forms different 
from those herei shown and applied, aid 
also to other uses without departing from 
the spirit of the invention and the scope of 
the ciains. 

i will, for the purpose of illustration, de 
Scribe nay invention as employed in connec 
tion with life-saving apparatus operating 
between two vessels. 
In Fig. A designates the rescuing vesse 

and B the Wrecked vessel. Between these 
two vessels is stretched the main cableway 2, 
One end of which is wound around the auto 
matic reel 1, located upon the vesse A, the 
cable then extending over a leading block 
at the mast-head to the mast of the vessei 3. 
On the main cable runs an ordinary. breeches 
juoy 3, which is conveyed from ship to ship 
by the endless rope 4 operated by life-savers 
located on the vessel A. Over the deck of 
the vessel on the main cable is a haul-down 
block 5, the purpose of which is to haul 
down the main cable to the deck when the 
passenger arrives. Inasmuch as the two 
vessels A and B are constantly tossed about 
in the sea, and approach and recede from 
each other, there is an alternate tightening 
and sickening of the main cable and if 
this be aot avoided, the breeches buoy and 
its occupant are liable one instant to be sub 
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merged in the water, and the next to be 
tossed to a considerable elevation. . I obvi 
ate this difficulty by employing the auto 
natic reel which I will now describe in detail, 

is the function of which reel may be briefly de 
scribed as follows: It pays out and takes up 
the cable as demanded, maintains the main 
cable at a substantially constant deflection 
and also maintains the main cable at a sub 

i0 stantially constant tension. 
The automatic reel is shown in detail in 

Figs. 2 to 11 inclusive. In my preferred 
construction this reel comprises a double 
cylinder engine a on the crank shaft 7, of 

5 which is mounted the drum 1, on which the 
main cable is wound. In the operation of 
the cableway steam is in the cylinders all 
the time, hence, when the drum is stationary, 
the cable is maintained at its defection by 

20 the steam, plus the friction of the mecha 
nism, so that the tension in the main cable. may increase an afmount in proportion to 
this friction before the engine will be over 
hauled to pay out the rope as demanded. 

25. This will tend to affect the working of the 
cableway, and to compensate for this dif 
ficulty I provide means whereby the steam 
pressure in the cylinders is automatically 
reduced when the main cable tension is in 

- 30 creased, and the steam pressure in the cylin 
ders is likewise increased when the main 
cable tension decreases, so that the reel auto matically responds instantly to all varia 
tions of the main cable tension. In order to 

35 effect this steam regulation I employ a novel 
form of valve 6, which is operated through 
certain mechanison by the axial movement 
of the drum 1 along the shaft, the movement 
in one direction corresponding to an increase 

40 of the main cable tension, producing a de 
crease in steam pressure, and the movement 
in the opposite direction corresponding to a 
decrease of the main cable tension, produc 
ing an increase in the steam pressure. The 

45 mechanism for accomplishing this may be 
briefly described as follows: - 
On the crank shaft 7, IFigs. 4 and 5, are 

mounted several coil springs 8, the inner 
ends being keyed to the crank shaft 7 while 

50 the outer ends are secured to the drum 1. 
The hub 9 of the a in 1 is inade with a 
female thread which works upon the male 
thread 10 on the crak shaft, the hul) 11 be 
ing loose upon the shaft. This construction 

55 produces an axial movement of the drum to 
the left if the drum revolves in the direction 
to wind up the springs, and an axial move 
ment to the right if it revolves so as to un 
coil the springs: This axial movement is 

60 transmitted to the regulating valve 6, by 
the roller 12 bearing against the adjacent 
flange of the drum. The roller 12 is secured 
to the shaft 13 which latter is free to slide in 
the bearings 14. One arin of the bell-crank 

65 lever 15 bears against the collar 16 on the 

shaft 13, the other arm of the boll-crank 15 
being connected to the operating rod 17 of 
the regulating valve 6, the hereinafter ten 
tioned springs in the regulating valve tend 
ing to keep the rollier 12 in contact with the 
drin flange. The construction of this regu 
lating valve 6 is more clearly shown in de 
tail in Figs. 6 to 11 inclusive. Stean from 
the boiler (not shown) enters at 19, through 
the pipe 18 to the steam chest 20, thence. 
when the D-valve 21 is in the position show in 
in Fig. 6, the steam passes to the passage 22 
and the chamber 23, the valve 24 being un 
seated as hereinafter described. From the 
chamber 23 the steam passes by way of the 
passages 25 and 26 and the pipes 27 and 28 
to the cylinders a, a. The exhaust from the 
cylinders passes through the pipes 29 and 
30 to the chamber 31, through the ports 32 
and 33, by way of the D-valve 21 to the 

, chamber 34 and finally out through the port 
35 to the main exhaust. . If the D-valve 21 
be moved by the lever 50 to the position 
shown in Fig. 11, the steam will enter the 
cylinders by way of the pipes 29 and 30 and 
will exhaust through the pipes 27 and 28, 
thence through the valve 6 and out through 
the port 35 to the main exhaust, and in this 
position of the D-valve the engine reverses 
and runs in the opposite direction. The 
valve 24 is unseated to permit the passage 
of steam to the chamber 23 by means of the 
heavy springs 36 and 37, and when the 
pressure of the springs 36 and 37 is relieved, 
the relatively light spring 38 operates to 
seat the valve 24. This waive 24 operates to 
deliver steam to the engine at pressures 
varying from zero up to the steam line 
pressure. The operation of this valve is as 
follows: The piston valve 24 is unseated by 
the pressure of the springs 36 and 37, these 
springs being compressed by moving the pis 
ton 39 to the left, and the amount of coin 
pression is in proportion to the required 
pressure of the steam to be delivered. The 
steam expands into the chamber 23 and the 
engine cylinders, and would eventually be 
come substantially the same as the steam 
line pressure if the valve 24 was held posi 
tively open, but as this valve is not held posi 
tively open, as soon as the pressure in the 
chamber 23 reaches the point determined by 
the compression of the springs 36 and 37, 
the total steam pressure acting on the ef 
fective area of the valve 24 just overloalances 
the spring pressure and the valve 24 seats 
and cuts off the flow of steam. Preferably, 
in the operation the valve 24 remains open 
just enough to allow sufficient steam to flow 
to Supplant that consumed by the engine 
and to maintain the steam at the required 

| pressure. The stop 51 is employed for in 
iting the opening of the valve 24. 

In the operation of the cableway the reel 
i is constantly being over-hauled by an in 
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crease of the main cable tension, and at such 
times the engine operates as a pump and the 
pressure in the chamber 23 will perhaps run 
up above that determined by the pressure of . 
the springs 36 and 37. To relieve this added 
pressure a relief or puppet valve 40 is pro 
vided in the valve 24 seated by the smaller 
spring 37. so that when the pressure in the 
chamber 23 runs up, as metationed, the valve 
40 will be inseate? and the steam blown off 
through the ports 41 into the chamber 34 
and into the main exhaust. 

In order to permit the operator to regu 
late the steam at will, I may employ the 
mechanism shown in the drawings in Figs. 
2, 3, 6 and 7, which may be briefly described 
as follows: To the valve operating rod 17 is 
pivoted as at 42, the bell-crank lever 43. to 
the shorter arm of which is secured one end 
of the pusher 44 bifurcated at its opposite 
end. The two fingers of the pusher 44 strad 
de the rod 17 and fit into notches in the 
piston 39. To the long arm of the bell 
crank 43 is pivoted the rod 45, and by 
means of this rod 45, the levers 46 and 47, 
and the rod 48, connection is made to the 
hand lever 49. When the hand lever 49 is 
pulled to the left. (Fig. 3) the bell-crank 43 
and the pusher 44 will assume the positions 
shown in Fig. 10, the piston 39 being moved 
along the rod 17, and the springs 36 and 37 
being compressed. This inechanism places 
tle control of the steam in the hands of the 
operator without affecting the automatic 
steam regulation. That is to say, the oper 
ator controls the position of the piston 39 on 
the rod 17, and this effects the mean working 
pressure, but in doing so does not affect the 
automatic regulation caused by the move 
ment of the drin) 1. To facilitate the haul 
ing down of the main cable to land the pas 
senger the tension of the main cable may 
be reduced by the operator through the ac 
tuation of the ever 4. 

In further explanation of the operation 
of the invention I will now describe the op 
eration as it takes place under the different 
conditions in which the engine may be at 
the time the variation in tension on the cable 
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takes place. When the engine is stationary 
the main cable is being held at its normal 
deflection, and, therefore, its normal tension, 
by the steam in the cylinders plus the fric 
tion of the engine mechanism. At this time 
the valve 24 is closed, or it may be that it is 
just sufficiently open to admit enough 
steam to the cylinders to supply that which 
may be lost by condensation in order to 
maintain the steam pressure constant. With 
the engine holding the main cable in this 
condition, should a decrease occur in the 
load on the cable, a string drun will imme 
diately, act to take up the cable; that is to 
say, the drun) will fur on the crank shaft 
owing to the yielding connection provided 

the steam from the cylinders. 

between the drum and said shaft, and this 
relative rotation of the drum on the shaft 
will act on the valve to a lit ore stean) 
into the cylinders, and the engrille will start 
forward winding up the rope on the drunt 
until the deflection of the l'ope is northal. 
Suppose now an increase occurs, in the load 
on the main cable: that is to say, the leflec 
tion becomes less than normal. The first 
effect of this will be to uncoil the rope from 
the drum and wind up the springs: that is 
to say, the drum will rotate on the shaft 
slightly and this action will serve to calise 
the closing of the valve 24, this shutting off 

The increased 
tension in the main cable will continue to 
unwind the rope from the drun and may 
actually overhaul the drum or turn it back 
ward. The effect of this would be much 
the same as a pump and the steam in the 
cylinders will be compressed. If there were 
no outlet for this steam. the time would 
come when the tension of the cable world 
balance the increase of steam pressire in the 
cylinders, and the cable would stand at an 
abnormally small deflection. For this rea 
son the puppet valve 40 is provided, and the 
increased steam pressure acting on this valve 
tends to unseat it and the steam escapes into 
the main exhaust of the engine. When 
sufficient rope has been unwound from the 
drum to restore the main cable to its normal 
deflection, the steam pressure in the cylin 
ders will be normal and will maintain the 
cable in its normal deflection. 
I will now describe the operation of the 

invention should a change in the tension 
take place while the engine is running for 
ward: When the engine is running forward 
it is coiling up the rope on the drum to 
bring the main cable to its normal deflection. 
If at this time a decrease should occur in the 
load the first effect will be that the springs 
in the drum will operate to turn the drun to 
take up a little rope: that is to say, the drun 
will rotate with respect to the crank shaft. 
and this will have the effect of opening the 
valve 24, thus increasing the speed of the 
engine. If, however, while the engine is 
running forward, an increase occurs in the 
load on the cable, the effect would be to 
bring the main cable up to the point of nor 
mal deflection or it might be that it wouli 
carry it beyond this point. The effect of 
this would be to wind up the spring slightly, 
which in turn would seat the valve 24, cut 
ting off the steam supplied to the cylinders, 
and, if at this time the deflection of the 
cable was normal the engine would remain 
stationary. If the deflection was less than 
normal the steam in the cylinders would 
blow off and the main cable would gradually 
settle down to normal deflection. The e 
gine runs backward under steam only when 
paying out the rope for setting up the ap 
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paratus, and at this time the regulating 
valve does not conne into action and it is, 
therefore, in necessary to consider it. The 
spring or yielding connection between 
the drain and shaft serves as a detector of 
any increase or le?' rease in the load on the 
drum so that the controller for the 
drin - driving incai is will be operated to 
cause the dri to take up or let out the 
rope; that is, the spring or yielding con 
nection is sensitive to the changes of load. 
and, in that sease, detects such changes. 

I am aware that my improved forin of 
automatic reel, and the mechanism herein 
described coöperating with the same, may be 
employed for other purposes than in con 
nection with marine cableways and therefore 
I do not wish to be understood as limiting 
myself to this particular use which, for the 
purpose of illustration, I have set forth. 
What I claim is:- 
1. In a cableway, the combination with a drum, of a fluid pressure operated engine 

therefor, a cable under tension actuated by 
said drum, and means automatically acting 
in accordance with the degree of tension of 
the cable for increasing the fluid pressure 
of the engine when the tension on the cable 
is reduced and for decreasing such fluid 
pressure when the tension on the cable.in 
CreaSeS. 

2. In a cableway, the combination with a 
drum, of a fluid pressure operated engine 
therefor, a cable under tension actuated by 
said drum, and means for automatically in 
creasing the fluid pressure of the engine 
when the tension of the cable is reduced, 
and for automatically decreasing such fluid 
pressure when the tension on the cable in 
Cl’easeS. 

3. In a cableway, the combination of an 
axially movable drum, a fluid pressure op 
erated engine therefor, a valve mechanism 
actuated by the axial movement of the drum 
in one direction to admit an increase of 
fluid pressure to the engine, and actuated 
by the axial movement of the drum in the 
opposite direction to decrease the admis 
sion of fluid to the engine. 

4. In a cableway, the combination of a 
drum, a cable under tension operated there 
by, a fluid pressure operated engine for the 
drum, valve mechanism for, automatically 
increasing the fluid pressure of the engine 
when the tension on Ke cable is reduced and 
automatically decreasing such fluid pressure 
when the tension on the cable is increased, 
and supplemental manually controlled 
mechanism for operating said valve mecha mism. 

5. A cableway including in combination 
a fluid pressure operated engine, it shaft, 
a winding drun mounted on and having 
axial movement along said shaft, a cable, 
valve mechanism for controlling the fluid 
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by the axial in ovement of the drun for 
affecting said valve to produce an increase 
or decrease of steam pressure in the engine. 
according to the direction of axial move 
ment of the drum. 

6. The combination with an engine, a 
driaan therefor, tension means within said 
drun connecting the latter with a shaft, 
said drum having axial movement upon 
said shaft. and valve mechanism for the 
engine actuated by the axial movement of 
said drum. 

7. In a cableway, the combination of an 
axially movable drum, a fluid-operated en 
gine controlling said drum, a cable under 
tension wound upon the drum, said drum 
having axial movement dependent upon the 
tension of the cable, a valve for controlling 
the flow of power fluid to the engine, and 
means actuated in accordance with the lat 
eral movement of the drum for controlling 
said valve. 

8. In a cableway, the combination of a 
revoluble element, a drum mounted there 
on and movable axially thereof, said drum 
being mounted for a revoluble movement 
on the said element independent of the revo 
lution of the, latter, a yielding connection 
between said drum and element, a cable 
under tension wound upon the drum, said 
drum having its axial movement dependent 
upon the tension of the cable, a valve for 
controlling the flow of power fluid to the 
engine, and means actuated by the lateral 
movement of the drum for controlling said 
valve. 

9. In a cableway, the combination of a 
cable, a revoluble drum upon which the 
cable is wound, said drum having a move 
ment besides that of revolution, said addi 
tional movement being dependent in degree 
upon the tension of the cable, means for 
revolving the drum, and means controlled 
by the degree of the additional movement 

10. In a cableway, the combination of a 
cable, a revoluble drum upon which the 
cable is wound, said drum having a nove 
ment in addition to that of revolution, 
said additional movement being dependent 
in degree upon the tension of the cable, a 
fluid pressure motor for revolving the drum, 
a valve for controlling the flow of fluid 
pressure to the motor, and means acting in 
accordance with said additional movement 
of the drum for controlling said valve. 

11. In a cableway, the combination of a 
cable, a revoluble drum upon which the 
cable is wound, a shaft for driving the drum 
and upon which the latter is mounted, a 
threaded connection between the drum and 
shaft whereby the drum is axially movable, 
a fluid-pressure motor for driving said 
shaft, a valve for controlling the flow of 

pressure in the engine, and means operated 

for controlling the drum-revolving means. . 
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fluid pressure to the motor, and means act 
ing in accordance with the axial movement 
of the drum for controlling said valve. 

12. In a cableway, the combination of a 
cable under tension, a winding mechanism 
for the cable including a shaft, an axially 
movable element on said shaft movable ac 
cording to the tension of the cable, a motor 
for driving the shaft, and controlling means 
for the motor acting automatically in ac 
cordance with the movements of the axi 
ally movable element. 

13. In a cableway, the combination of a 
drum, a cable under tension wound thereon, 
a shaft upon which the drum is mounted, 
eans for rotating the shaft in opposition 

to the revolution of the drum caused by the 
pull on the cable, a connection between the 
shaft and drum permitting a relative revo 
luble movement between them, means for 
causing a relative axial movement between 
the drum and shaft according to the ten 
sion of the cable, and means acting in ac 
cordance with the degree of relative axial movement for controlling the shaft-rotating 
leaS. 

14. In a cableway, the combination of a 
cable under tension, a winding mechanism 
for the cable including a shaft, an element 

..) vable axially of the 'shaft according to 
the tension of the cable, a motor for driving 
tle shaft, and controlling means for the 
motor acting automatically in accordance 
with the movements of said element. 

15. In a cableway, the combination of a 
citile under, tension, winding mechanism for 
the cable including a driven element, a 
motor for driving said element, controlling 
means for the motor, a movable element en 
gaged by the cable and movable according 
to the varying tension thereof, and mecha 
nisin for transmitting motion from the mov 
able element to the controlling means for 
the luotor, whereby the controlling means is 
operated according to the changes of tension 
of the cable. 

16. In a cableway, the combination of a 
cable under tension, winding mechanism for 
the cable including a driven member, a 
motor for driving said member, an element 
novable relative to the driven member ac'. 
cording to the degree of tension of the cable, 
a resilient connection between the said ele 
ment and the driven member subjected to 
the pull of the cable for determining the 
extent of relative movement between said 
element and driven lenber, and controlling 
means for the motor actuated automatically 
according to the degree of relative move 
ment between said member and clement. 

17. In a cableway, the combination of a 
cable under tension, winting mechanism for 
the cable including a driver member, a 
motor for driving said member, an element 
movable relative to the driven member ac 

5 

cording to the degree of tension of the cable, 
} means between saic element and the liver 
tenber subjected to the pull of the cable. 
for determiiling the extet of relative nove 
ment between s'il element and iriven item 
ber, and controlling means for the not or 
actuated automatically according to the de 
gree of relative in ovement between said 

i leinier and element. 
1S. In a cableway, the combination (if a 

cable under tension. winding mechanism for 
the cable including a driven member, a 
motor for driving said member, an element 
movable relative to the drive member ac 
cording to the degree of tension of the 
cable, a spring connecting said element and 
the driven member subjected to the pull of 
the cable for detecting variations of tension 
in the cable, and controlling means for the 
motor acting automatically in accordance 
with the changes of tension as detected by 
said spring. 

19. In a cable way, the combination of a 
cable under tension, a winding drum upon 
which the cable is wound, means for driving 
the drum, a controller for said driving 
neans, a spring acted upon by the drum to 
detect changes of load on the drum caused 
by variation of tension in the cable, and a 
connection between the spring and the con 
troller for operating the latter. 

20. In a cableway, the combination of a 
cable under tension, a winding mechanism 
for the cable including a shaft. an element 
movabie axially of the shaft according to 
the tension of the cable, and controlling 
means for the shaft acting automatically in 
accordance with the movements of said ele 
ment. 

21. In a cable way, in combination, a cable 
inder tension, a shaft. a drum anotunted on 
the shaft an upon which the cable is 
wound, a spring connecting the drum at 
shaft whereby the trim may move inde. 
endently of the shaft under variations of 

load cause? by changes of tension in the 
cable, and means controlled by the drum for 
governing said shaft in accordance with the 
variations of load on the drum. 

22. In a cableway, the combination of rela 
tively movable supports, a cable stretched be 
tween the supports, a winding mechanism for 
the cable including a driving shaft, a drum 
mounted on the shaft upon which the cable 
is wound, means connecting the drum and 
shaft for detecting changes in the load on 
the drum caused by variations of pui on the 
cable, a controller for the shaft, and means 
whereby said controller acts automatically 
in accordance with the changes of load as 
certained by said detector. 

23. In a cable way, the combination of rela 
tively movable supports, a cable stretched 
between the supports, a prime mover, a 
drum driven by the prime mover and upon 
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which the cable is wound, means for con 
trolling the prime mover, means acted upon 
by the drum for detecting changes of load 
on the dri in caused by variations of pull on 
the cable, as It is is whereby said controller is operatic in jaid detecting means. 

24. In contination, a motor, a controller 
for the motor, a drum, a drum-driving mem 
ber driven by the motor, a yielding connec 
tion between the drun and said driving member permitting independent movement 
of the drain relative to the drum-driving 
member in accordance with variations of 
load on the drum, and a connection between 
the drum and the controller for operating 
the latter in accordance with such variations 
of Joad. 

25. In combination, a shaft, a hollow 
drum on the shaft, a detector located with 
in the drum for detecting the load on the 
drum, a controller for the shaft and connec 
tions between the detector and said con 
troller for operating the latter in accordance 
with variations of load on the drum. 

26. In combination, a shaft, a drum mount 
ed on the shaft, a spring connecting the 
drum and shaft whereby the drin) may move 
independently of the shaft under variations 
of load, and meat is controlled by the drum 
for governing said shaft in accordance with 
variations of load on the drum. 

27. It combination, a shaft, a drun driven 
by the shift, a yielding connection between 
the drum and shaft, whereby the drum may 
move independently of the shaft under va 
riations of load on the drum, and means con 
trilled by the independent movement of the 
d' in for governing said shaft in accordance 
with said variations of load. 

28. 1 combination, a shaft, a drin driven 
by the shaft, a spring contecting the drum 
and shaft whercly the drin may move in 
dependently of the shaft under variations 
of load of the train, an ineans controlled 
by the it depende it novelinent of the drum 
for governing said shift in accordainee with 
saiti variations of loatl. 

29. in combination, a dram, means for 
driving tie drin. a controller for the driv 
ing means, a spring acted upon by the drum 
to detect changes of load on the drum, and 
a connection between the spring and the 
controller for operating the controller. 
' 30. In combination, an engine, a throttle 
valve for the engine, a rope drum, a yielding 
connection between the drum and the engine, 
and a connection whereby the throttle is 
moved in accord with variations of the yield 
ing connection. 

31. In combination, a drum, a motor, a 
controller for the motor, a driving member 
for the run, a driving collection hetween 
the dirtij and driving merriller periniting 
relative rotary it venient between the same 
due to charges of it ad in the drain, said 
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controller being operated in accordance with 
said relative movement. t 

32. In combination, a shaft, a motor for 
the same, a drum mounted on. the shaft, a. 
connection between he drum and shaft. 
whereby the drum may rotate-independently 
of the shaft under variations of load on thie 
drum, and means acting in accordance with 
such independent rotation of the drum for 
controlling the motor for the shaft. 

33. In combination, a shaft, driving means 
tle refor, a drum mounted on the shaft, a 
spring connecting the drum and shaft where 
by the drin may move independently of 
the shaft under variations of load, and con 
trolling means for the shaft-driving means 
acting in accordance with the independent 
movement of the drum relative to the shaft. 

34. In combination, a drum, a shaft upon 
which the drum is mounted, a connection 
between the drum and shaft permitting rota 
tion of the drum independently of the shaft 
means whereby the independent rotation of 
the drum causes the same to move longitu 
dially of the shaft, and a controller for 
the sihaft operated by the drum in its move 
ment longitudinally of the shaft. 

35. In combination, a drum, a shaft upon 
which the drum is mounted, a spring con 
necting the drum and shaft whereby the 
(trun may rotate independently of the shaft, 
means whereby the independent rotation of 
the drum causes the sane to move longitu 
dinally of the shaft, and a controller for the 
shaft operated by the drum in its movement 
longitudinally of the shaft. 

36. In combination, a drum, a shaft upon 
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which the drum is mounted, a connection 
between the drum and shaft whereby the 
dria may rotate independently of the shaft, 
a threaded connection between the drum and 
shaft whereby the independent rotation of 
the drum causes the same to move longitu 
dinally of the shaft, and a controller for 
the shaft operated by the drum in its move 
ment longitudinally of the shaft. 

37. In combination, a drum, a shaft upon 
which the drun is mounted a spring con 
necting the drum and shaft whereby the 
drum may rotate independently of the shaft, 
a threaded connection between the drum and 
shaft whereby the independent rotation of 
the drum causes the same to move longitu 
dinally of the shaft, and a controller for the 
shaft operated by the drum in its movement 
longitudinally of the shaft. 

38. In combination, a shaft, a motor for 
the same, a drum driven by the shaft, a yield 
ing connection between the drum and shaft 
whereby the drum may rotate independently 
of the shaft under variations of oad on the 
drain, and means acting in, accordia:ce with 
such independence of rotation of the dirin 
for controlling the motor for the shaft. 

39. In combination, a shaft, a lot or for 30 
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the shaft, a drin mounted on the shaft, a In testimony whereaf I have 
spring connecting the drum and shaft and name to this specification in tie 
permitting revolution of the drun in both two subscribing witnesses 
directions independent of the shaft, and a THOMAS, S. 
controller for the motor operated by the Witnesses: 
trine in accordance with such independent ERNEST FJLSFOR, 
revolution. . R. B. CAv Ali AG: i. 

  


