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UNITED STATES PATENT OFFICE. 
MELVIN A. YEAKLEY, OF CLEVELAND, OHIO, ASSIGNOR OF ONE-HALF TO 

ROBERT A. ROBERTSON, OF SAME PLACE. 

SAFETY ATTACHMENT FOR RALWAY-TROLLEYs. 

SPECIFICATION forming part of Letters Patent No. 476,028, dated May 31, 1892. 
Application filed April 7, 1891, Serial No. 387,947, (No model.) 

To all whom, it may concern: 

O 

Be it known that I, MELVIN A. YEAKLEY, a 
citizen of the United States, residing at Cleve 
land, in the county of Cuyahoga and State of 
Ohio, have invented certain new and useful 
Improvements in Safety Attachments for Rail 
way-Trolleys; and I do hereby declare that 
the following is a full, clear, and exact descrip 
tion of the invention, which will enable oth 
ers skilled in the art to which it appertains to 
make and use the same. 
My invention relates to safety attachments 

for railway-trolleys, and is an improvement 
on the invention embodied in my application, 
Serial No. 374,705, filed December 15, 1890. 
This improvement, like the original inven 

tion set forth in said application, is wholly 
independent of and separate from the usual 
trolley mechanism, and performs the office of 
a safety attachment by drawing the trolley 
down beneath the overhead wires the instant 
the trolley runs off or leaves the wire and 
holds the same in a lowered position until it 
is restored to place by hand. 
In the accompanying drawings, Figure l is 

a horizontal transverse section of the mech 
anism complete, taken on line of the common 
spindle or axle upon or with which a number 
of parts rotate. Fig. 2 is a sectional view 
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looking inward from the left of the sheave, 
the mechanism behind the same being re 
moved, and showing the counter-weights and 
the mechanism connected there with in posi 
tion as when the counter-weights have been 
thrown out to engage the ratchet-Wheel on the 
main shaft to release the main spring, all as 
hereinafter more fully described. Fig. 3 is a 
similar view to Fig. 2 with the counter-weights 
in their normal position. Fig. 4 is a trans 
verse section taken immediately behind the 
counter-weights and with said weights, the 
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sheave, and the mechanism in front thereof 
removed. In this view the locking-piece is 
shown as in engagement with a tooth on the 
casing, in which position the main spring is 
locked, the locking-piece preventing the ro 
tating of the shaft. Fig. 5 is a transverse view 
taken on the same line as Fig. 4 and showing 
the locking-piece disengaged from the casing 
and engaging a tooth on the sheave. When 

this latter engagement is made and the main 
spring released, the sheave is revolved by the 
force of the main spring in the reverse direc 
tion to that which it takes when the trolley 
jumps the wire, and takes up the cord con- ; 
necting the sheave with the trolley and draws 
the trolley down to the position about as 
shown in dotted lines, Fig. 14. Fig. 6 is a per 
spective view of the sheave detached, looking 
from the inside; and Fig. 7 is a perspective 
view of the casing looking inward from the 
left on line a.ac, Fig. 1, on which line the cas 
ing is sectioned. Fig. S is a front elevation 
of the casing and parts with the casing im 
mediately about the shaft broken away and 
disclosing the ratchet on the shaft and the 
dog for temporarily engaging the same and 
holding the shaft against a backward rotation 
when the device is being set in readiness for 
further operation. Fig. 9 is a perspective 
view of the counterbalance-weights and show 
ing a fragment of the shell or casing behind 
the same, the weights being in their normal 
position; and Fig. 10 is a perspective of the 
weights in the same relation as in Fig. 2. 
Fig. 11 is a perspective view of the sleeve on 
the axle which has a central separating-disk 
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and a ratchet-Wheel on one side and a three 
winged cam on the other side for actuating 
the locking-piece. Fig. 12 is a perspective 
view looking from the opposite side of said 
sleeve and showing the ratchet on the oppo 
site side of the central disk which divides the 
cam from the ratchet. Fig. 13 is a plan view 
of said sleeve and a section of the shaft. Fig. 
14 is a perspective view of a car, showing the 
safety attachment Secured to the dash-board 
and connected with the trolley by a cord. 
The upper dotted position of the trolley and 
pole shows the position to which the trolley 
may spring before it is stopped by the safety 
attachment and drawn down to substantially 
the lower dotted position shown. Fig. 15, 
Sheet 1, is a perspective view of a section of 
the disk in front of the main spring, showing 
the guide-lugs thereon for the locking-bolt. 

In Fig. 1 is represented the full size of the 
device as now made for service; but it may 
be larger or smaller, and consists in the cas 
ing 10, attached to the dash-board 11 in this 
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instance by screws 12. This implies a per 
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manent attachment, but in case only one de 
vice is used to a car it can be provided with 
means for making a temporary attachment 
either to the dash-board or to the hood or the 
roof of the car or other suitable place, by 
which means it may be temporarily secured 
to either end and be made portable from one 
end to the other when the car is reversed. 
Centrally through the shell extends the shaft 
or spindle 13, and upon this shaft, just within 
the shell at the front, is a sheave 14, which 
turns freely on the shaft and has a recess 15' 
in its grooved periphery, with a pin 15, (see 
Figs. 2 and 3,) to which the end of the retract 
ing-rope 16 is fastened by a hook 15', and the 
said cord or rope Wound around the sheave a 
sufficient number of times to do the required 
work, and its end is connected with the trol 
ley-pole 17 at or near its upper end. Imme 
diately on the outside of the sheave is a light 
spring 18, secured at one end upon the hub of 
the sheave and at the other end to a flange 19 
of the front of the casing. This flange is an 
nular and forms a housing or guard for the 
spring. By means of this spring the slack 
cord or rope extending from the sheave to the 
trolley-pole is taken up under a slight but 
sufficient tension. Around its inner edge at 
the periphery and at intervals thereon the 
sheave 14 has inwardly-projecting teeth 20, 
with which the sliding bolt 21 is adapted to 
make engagement when the movement of the 
sheave is reversed by the main spring, as 
hereinafter more fully described. 
Upon the inside of the sheave, on suitable 

pivots 22 on opposite sides of the shaft, are 
supported counter-weights 23 and 24. The 
purpose of these counter-weights is to throw 
the parts into engagement when the trolley 
runs off the wire, and the principal of cen 
trifugal action is called into requisition to 
effect this result. 
connected by a link, wire, or rod 25, so that 
they Will move in unison, and on the same 
side of the shaft 13 is a spring 26, connected 
at one end to an ear on the counter-weight; 

• 24 and at the other end to a screw 27, extend 
ing through the flange of the sheave. The 
respective weights 23 and 24 are arranged on 
opposite sides of their pivots and above and 
below the shaft, so that they will practically 
balance one another when thus connected. 
The weight 24 has a dog 28, rigid therewith 
and arranged in position to engage the ratch 
et-pinion 29, fastened to the shaft. The 
weights naturally fly apart under a sudden 
start of the sheave, and upon rotating a short 
distance engage the dog 28 on the ratchet 
wheel. Then when the main spring is re 
leased and the ratchet 29 carried in the re 
verse direction the spring 26 draws the dog 
28 and its weight back to normal position. A 
projection 29 on the casing limits the move 
ment of the weights under the tension of the 
spring 26. Now if the trolley jumps off the 
wire and is thrown instantly upward by its 

These counter-weights are 

spring it gives a quick jerking turn to the 
sheave 14 through the connecting-cord be: 
tween the sheave and the trolley. In this 
movement the tendency of the weights is to 
fly apart into the position shown in Fig. 2, 
and this carries the dog 28 up into position 
against the ratchet to engage the first tooth 
it comes to. Several teeth being provided, 
the dog travels but a short distance before a 
tooth is engaged, and in making the engage 
ment it gives a sudden start to the shaft, 
which in turn actuates the hub 30, which is 
integral with the ratchet-pinion and sepa 
rated therefrom in this instance by a disk 31, 
as seen in Figs. 11 and 12. The hub 30 is 
spider-shaped or has three cam arms or wings, 
any one of which may engage the locking 
bolt 21, according to the relation the parts 
may sustain toward one another at the time 
the movement occurs to operate said bolt. 
This locking-bolt 21 is constructed with an 
opening at its center having cam projections 
or surfaces 33 33, through which the shaft 
passes, so that it is free to move back and 
forth on the shaft which it surrounds. The 
bolt has two arms 21' 22', extending in oppo 
site directions, adapted to engage in one in 
stance the inwardly-projecting teeth 32 on the 
casing or shell, as in Fig. 4, when the main 
spring is supposed to be locked, or the teeth 
20 on the sheave, as in Fig. 5, When the main 
spring is unlocked and the bolt engages the 
sheave and turns the same. The cam pro 
jections 33 and 33' on the inside of the open 
ing of the bolt are in turn engaged by the 
wings of the hub 30, and the bolt at one end 
is fashioned to engage the teeth on the cas 
ing and at the other end to engage the teeth 
on the sheave, which teeth are in different 
vertical planes. 
At the rear of the casing a chamber is formed 

for the main spring 34 by a disk 35, which sep 
arates the spring from the locking-bolt 21, and 
this disk has a sleeve or hub 37, which ex 
tends back against the inside of the rear of 
the casing. The main spring 34 is secured at 
one end to this sleeve, around which it is 
wound, and at the opposite end to the casing, 
and is designed to exert all the requisite ten 
sion when it unwinds, not only to intercept 
the upward tendency of the trolley when it 
jumps the wire, but to instantly pull it down 
the requisite distance. 
The disk 35 and its sleeve are free to rotate 

on the shaft 13, and on its inner face said disk 
has guide lugs or studs 39, Fig. 15, between 
which the ends or arms of the locking-bolt are 
confined and adapted to slide back and forth. 
The disk 35 and its hub are therefore rotated 
or turned whenever the bolt is turned and to 
the same extent and in the same direction, 
and when the bolt is locked in engagement 
with any one of the teeth 32 on the casing the 
disk and main spring will be held immovable, 
and when it is locked with the sheave all the 
said parts will rotate together. 
In Fig. 8 is shown a dog 40, pivoted on the 
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casing and provided with a tooth to engage a 
pinion 41, rigid on the shaft 13 outside of the 
sheave. This dog is designed to temporarily 
hold the shaft from turning when, after the 
device has acted, it is to be reset. Suppose, 
for example, that the trolley has been drawn 
down, as in the lower dotted position, Fig. 14. 
This has occurred by the unwinding of the 
main spring and the incident rotation of the 
sheave. Much of the rope or cord 16 is now 
wound about the sheave. To again let the 
cord out so as to replace the trolley on the 
wire and to wind the main spring to the req 
uisite tension, the attendant unwinds the 
cord from the sheave by turning the sheave, 
and the locking-bolt being in engagement 
with the sheave and with the disk 35 it of 
course winds up the spring. This turning of 
the sheave is in the direction of the arrow a, 
Fig. 5, and the same direction the sheave 
takes when the trolley jumps the wire. Then 
having wound up the main spring by this 
movement of the sheave, the dog 40 is thrown 
up into engagement with pinion 41 to tempo 
rarily hold the shaft from turning, and, this 
done, the hold on the cord l6 is released and 
instantly all the parts fly into locking position 
and at the same time free the sheave. This 
result is accomplished as follows: Referring 
to Fig. 5, we find bolt 21 in engagement with 
a tooth 20 on the sheave. Now, remembering 
that shaft. 13 and hub 30 thereon are locked 
by dog 40, and that up to said locking the un 
winding of rope 16 and the sheave was done 
against the increasing tension of the main 
spring, which was being wound, we find that 
all the other parts are interlocked and under 
the unrestrained back-pull of the main spring. 
Thus bolt 21 engages the sheave, the disk 35 
engages the bolt, and the main spring exerts 
a turning tension on the disk, and all are now 
free to rotate together on the shaft. Hence 
instantly upon releasing the sheave the main 
spring turns all these interlocked parts back 
ward as far as it can. This, however, is not 
far. The pull now being in the direction of 
arrow b, Fig. 5, the sheave and bolt can only 
turn till one of the cam projections 33-for in 
stance-of the bolt engages the wing 338 of the 
now stationary hub 30. When this contact 
occurs, the boltis carried around so that its end 
21' is in the recess or cavity behind the tooth 
32, into which it is forced, and then, as it 
turns a little farther and the dog 40 being re 
leased, it strikes the next tooth 32 and pre 
vents the spring from unwinding any farther. 
The same movement of the bolt releases the 
sheave, which now drops back under the in 
fluence of the light spring 18 on its hub. The 
parts are now practically in engagement, as 
seen in Fig. 4, though in a different relation 
on the drawings, and the trolley is supposed 
to be replaced on the wire. It is immaterial 
whether one or another of the teeth 32 is en 
gaged, and six of these are employed in this 
instance, so as to allow only a slight reverse 

rotation before the locking occurs. Suppose 
now that the trolley suddenly leaves the wire, 
as it frequently does when least expected. The 
quick jerk of the movement on the sheave 
throws the counter-weights apart and the dog 
28 into engagement with the first tooth it 
reaches on the ratchet-wheel 29. The rota 
tion now continues till the cam-wing 30° en 
gages the projection 33, Fig. 4, and forces 
the bolt 21 to the right. The arm 21° of the 
bolt has just passed the tooth 20 next to it, 
and there is nothing in the way of the cross 
movement of the bolt to release it from the 
tooth 32 opposite. Instantly upon this re 
lease the main spring asserts itself, and the 
rotation of the sheave is reversed by the en 
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gagement of the bolt 21 upon the first sheave 
tooth 20, as seen in Fig. 5. Then the action 
is as hereinbefore described. w 

It will be remembered that Figs. 2 and 3 are 
taken from a point looking to the right, and 
Figs. 4 and 5 from the same point or line look 
ing to the left, so that the parts in the latter fig 
ures are not really reversed from those shown 
in Figs. 2 and 3, as they might seem to be. 
Having fully described my invention, what 

I claim as new, and desire to secure by Iletters Patent, is 
1. A safety device for trolleys, comprising a 

sheave or drum, means connecting said drum 
and the trolley-support, adapted to be oper 
ated by the rotation of the former to move the 
latter, mechanism for rotating said drum, and 
means connecting the said drum and rotating 
mechanism, adapted to be operated by the 
movement of said drum to release the rotating 
mechanism, substantially as set forth. 

2. A safety device for trolleys, comprising a 
sheave or drum, means connecting said drum 
and the trolley-support, adapted to be oper 
ated by the rotation of the former to move the 
latter, mechanism for rotating said drum nor 
mally disconnected therewith, and means con 
necting the said drum and rotating mechan 
ism, adapted to be operated by the movement 
of said drum to release the rotating mechan 
ism, substantially as set forth. 

3. Atrolley safety device comprising a drum 
or sheave, a cord or rope to be wound upon 
the sheave, mechanism for rotating the sheave, 
and means connecting the sheave and rotat 
ing mechanism, adapted to be operated by the 
movement of the sheave to release the rotat 
ing mechanism, substantially as set forth. 

4. A trolley safety device comprising a drum 
or sheave, means connecting said drum and 
trolley-support, adapted to be opérated by the 
rotation of the former to move the latter, a 
spring for rotating said drum, and means con 
necting said drum and spring, adapted to be 
operated by the movement of said drum to re 
lease the spring, substantially as described. 

5. A safety device for railway-trolleys, con 
sisting of a sheave provided with a rope or 
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cord to connect with the trolley, a main spring, . 
and mechanism between the main spring and 
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the sheave operated by the movement of the 
sheave to release the spring, substantially as 
described. 

6. The trolley and its Support, the safety 
device having a sheave connected by a rope 
or cord with the trolley, a main spring in said 
device wound and locked, and mechanism 
actuated by the sheave for disengaging said 
lock and throwing the spring into action, sub 
stantially as described. 

7. The trolley and the sheave connected by 
a rope or cord, a main spring having alock to 
hold it in tension, and mechanism connected 
with and operated by the movement of the 
sheave to release the said lock when the sheave 
is quickly rotated, substantially as described. 

8. A safety attachment to connect with rail 
way-trolleys, consisting in a sheave adapted 
to be rotated back and forth, a main spring 
normally disengaged from said sheave, and 
mechanism to throw the spring into engage 
ment with and operated by the movement of 
the sheave, substantially as described. 

9. Asafety device for trolleys, having a shaft 
and a sheave free to rotate in opposite direc 
tions thereon, a main spring free on the shaft 
and having a lock normally disconnected with 
the sheave, and mechanism between the lock 
and sheave for connecting these parts actuated 
by the sheave, whereby the sheaves will be 
turned by the spring when the lock is re 
leased, substantially as described. 

10. The safety attachment consisting in a 
casing adapted to be fixed to a car, a main 
spring and a lock therefor, a sheave for the 
trolley safety-rope, and a catch actuated by 
the sheave to loosen the main-spring-locking 
mechanism, substantially as described. 

11. The safety attachment for trolleys, hav 
a main spring and a lock, a sheave for the 
trolley safety-rope having a counter weighted 
dog, and a sleeve constructed to release the 
main-spring lock engaged by said dog when 
the sheave is quickly rotated, substantially as 
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described. 
l2. In a safety attachment for trolleys, the 

casing and the shaft and means to lock the 
shaft from turning, and a sheave and main 
spring with intermediate locking connections 
free to turn together on the shaft, substan 
tially as described. 

13. The casing and shaft, the sheave for the 
trolley safety-rope and a spring connected 
there with to stretch the rope, a main spring, 
and interlocking connections between the 
main spring and the sheave, substantially as 
described, 

14. In a trolley safety device, the casing and 
shaft, a main spring free on the shaft, and a 
lock for the spring engaging the casing, the 
sheave, and mechanism actuated by the sheave 
and supported on the shaft to disengage the 
main spring, substantially as described. 

15. In a safety device for trolleys, the cas 
ing and the main spring and sheave therein, 
the lock for the main Spring, and a set of coun 
ter-weights on the sheave, and mechanism be 
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tween the counter-weights and the main 
spring lock to engage said lock, Substantially 
as described. 

16. In a trolley safety device, the sheave and 
the main spring, a bolt to lock said spring and 
said sheave together, and a shaft provided 
with means to move said bolt into and out 
of the locking position, substantially as de 
scribed. 

17. In a trolley safety attachment, the shaft, 
a main spring, a locking device for the spring 
on the shaft, the sheave having projections 
to be engaged by said locking device, and 
means on the shaft to move the locking de 
vice into engagement, substantially as de 
scribed. 

1S. In a trolley safety device, the casing 
and shaft, a main spring and a lock therefor, 
a division-piece between said spring and lock 
to which the spring is attached and having 
guides for the lock to slide in, means on the 
shaft to move the lock back and forth, and 
the sheave, substantially as described. 

19. In a safety device for trolleys, the cas 
ing having inward projections at intervals, 
the sheave having lateral projections at in 
tervals, the main Spring, a sliding lock there 
for constructed to alternately engage the said 
projections, and the shaft provided with 
means to move said lock, substantially as de 
Scribed. 

20. In a trolley safety attachment, the cas 
ing and shaft, the sheave having counter 
weights, and a ratchet-dog connected there 
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with, a sleeve on the shaft with a ratchet 
wheel to be engaged by said dog, a main spring, 
a sliding lock for the spring, and means on 
the shaft actuating the lock, substantially as 
described. 

21. In a trolley safety device, the casing 
and shaft, a sheave free on the shaft, a ratchet 
wheel rigid with the shaft, a dog on the sheave 
to engage the ratchet-wheel, a main spring, a 
lock therefor, and means rigid on the shaft 
and arranged to throw said lock back and 
forth, substantially as described. 

22. In a safety device for trolleys, the sheave, 
a pair of connected counter-weights connected 
therewith having a dog, a spring to hold the 
dog normally out of engagement, a ratchet 
wheel rigid on the shaft arranged to be en 
gaged by Said dog, a main spring, and a lock 
therefor, the shaft having means to throw the 
lock into and out of engagement, substan 
tially as described. 

23. In a safety attachment for railway-trol 
leys, the shaft, the main spring, the sheave 
for the safety-rope, mechanism on the side of 
the sheave for connecting it with the shaft, 
consisting of a pair of pivoted connected 
counter-weights provided with a dog, a spring 
to keep said weights normally in a given po 
sition, and a ratchet-wheel on the shaft to be 
engaged by said dog, substantially as de 
scribed. 

24. In a trolley safety device, the casing, a 
shaft, a main spring normally wound and 
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locked, a sheave free upon the shaft, a bolt to 
lock the main spring, and mechanism on the 
shaft to disengage said bolt, substantially as 
described. 

25. In a safety device for trolleys, the cas 
ing, the shaft, the main spring, the sheave 
free to turn upon the shaft, a bolt connected 
with said spring to lock against the casing 
and upon the sheave alternately, and means 
fixed to the shaft to throw the bolt into en 
gagement, substantially as described. 

26. In a trolley safety device, the casing 
having in Ward projections at intervals, the 
main spring, the shaft, a plate free on the 

shaft having a sleeve supporting one end of 
the main spring, the locking-bolt having can 
surfaces and carried by the plate, a hub rigid 
on the shaft adapted to engage said calm Sur 
faces to throw the bolt into and out of en gagement with the projections on the easing 
and sheave, and the sheave provided with said 
projections, substantially as described. . 
Witness my hand to the foregoing specifi 

cation this 2d day of April, 1891. - - 
MELVIN A. YEAKLEY. 

Witnesses: 
H. T. FISHER, 
N. L. MCILANE. 

  


