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To all whom 1t may concern :

Be it known that I, GEORGE DRYDE‘I of
the city of Boston, in 'the county of Suffolk
and State of Massachusetts, have Invented a
new and useful improvementin Governors and
Safety Appliances to Elevators, which I will
proceed to describe as follows, referencb being
made to the accompanying drmnnns whlch
form a part of this specification, like IbtteIS in-
dicating like parts in the different ﬁﬂmeb
‘rhereof |

Figure 1 of the drawings shows my inven-
tion all set, and as it appears when the eleva-
Fig.2 shows the part of the
safety appliance that operates to prevent the
elevator from falling (when said elevator is on
1ts upward trip) bhllt and the brake on. Fig.

o shows the part of the satety appliance just

reterred to set or open, as in Ifig. 1, except
that in this case the cam-shaft B is turned as
when the elevator is on its downward course,
bringing the angle-arm /' underneath said
Lam-%haft instead of. above 1f, as m Fig. 1;
but this ﬁﬁuIB shows the condition of the ma-
chine when the elevator has started to fall
while ou its downward course and has Dbeen
prevented from impending accident. There
18 also shown In this figure and in Fig. 1 the
adjustable standard, to be herem%fter more
fully described. I‘lg.et shows a sectional view

of the casing K and longitudinal sections of

- the tubes p, pmwd therein , thhereby exhibiting

the spiral governing -springs and elong ated
I‘1ﬂ‘ D
18 pure]y illustrative and for the purpose of
showing fully the application of thisinvention
to elemtmn machlner) The only new part
shown 1n tlllb figure is the casing K, contain-
ing the tubes .-md spiral springs mentmned
above.

- The worm-shaft J and gear C are seen in
IFigs. 1, 2, and 3. The fast belt-pulley «, the
loose DLelt- pulle; s ¢’ and x”, with belt- nmde v,
the left and right worms j aud 7, IGprCtIVBly,
the worm-shaft J, the drum Y, over which the

- cable which holds the elevator winds, and the

50

cear U are all old and in use now in connec-

'131011 Wlth elevating machinery.

My invention conmsts in an Improvement
upon the device described and claimed in Let-
ters Patent numbered 220,709,

granted to me

and dated October 21, 1879, for an improve-
ment in governors and Saf(,‘ry appliances to
elevators.

This improvement Lll’lbl"d(}eb-—-—

First, pawls placed upon the gear- shaft of
elevating machinery in such a manner that
when any part of the connection between the
source of power and the worm-shaftshall break
when the elevator is on its apward trip, caus-
ing the reversing of the elevating machinery
.:md the wnsequent falling of the car, one of

sald pawls will strike an arm placed upon the.

cam-shaft, throwing said arm from its pOSI-
tion, and thus rehevmﬂ' a spring which 1is
planced upon the cam- bh&ft by which means a
clutch - gear is set, the cam - shaft is turned
partly around, dmppm a weight and setting
the same braLe that is set wlu_,u the person
runniug the elevator car stops-the car by pull:
ing his wld

becondly 1n an improved construction and
combination of devices by which another
clutch-gear is set, the cam-shaft turned partly
fu;ouud the same weight dropped and the
same bml&e set as when the car falls while on
its upward trip, though this part of my de-
vice is for pleveutmﬂ the elevator from fall-
ing while on its downward course, the acei-
d(,nt being caused, however, by snbstmtlally

the same cu*cumst.-mccb as above described.
This part of my device 13 operated, however,

by the expansion of spiral springs pl‘lced upon
the worm-shaft and spreading by means of in-

creased centrifugal force caused by the in-

creased speed of the worm -shaft attendant

upon the falling of the elevator, the principle
of which is the same as descrlbed In my for-
mer patent above referred to; but I have made
an lmprovement in the coustructlon and ar-
rangement of said spiral springs as regards
the I‘Odb in which they are inserted, eaoh of
sald rods having an elongated blot therein,
with a pin passing throuﬂh sald slot, g wmg
the spiral spring plenty of room for plcw, but
yet preventing a shoe from flying ouf of place
in case of the breaking of one of said Springs,
as will be hereinafter fully set forth. - |
Thirdly, the plate over which the shoes pass
in the course of their revolutions. upon the
worm-shaft is placed upon an adjustable in-

| stead of upon the fixed standard described and
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shown in my former patent above referred to,
so that the governor may be readjusted when
necessary without stopping the machinery.
This device accomplishes the same result ac-
complished Dby the invention described and
shown in my former patent—rviz., protection of
life and property from the falling of elevators
caused by the breaking of the conueotlon be-
tween the source of power and thc elevating

1o machinery.
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I will proceed to describe the construction
in detail of my improved device, its applica-
tion to elevating machinery, and its practical
operatlon, as follows : |

J represents the worm-shaft, upon which are
the belt-pulleysz, 2/, and x”. (ShownmI‘lp 5.)
The two loose.]mlleys 2! and z'/ are for the
purpose of shifting the up and down belts re-
spectively from the fast pulley # when the ele-
vatoris to be stopped, in the ordinary and well-
known manner. By said up and down belts
passed over said pulleys the worm-shaft 1s
connected with the source of power.

The left worm, j, meshes 1mto the gear G,
which gear belnﬂ made fast to the end of the
gear-shaft A, bald cear-shaft of course revolves
when the elevating machinery 1s in motion.
The left worm, 4, is shownin Figs. 1, 2, and 3,
and appears also in Iig. 5; but 1n the latter
figure the gear-shaft A is seen broken oft and
the cam-shaft I3 does not appear.

The pawls A’ are made ftast to the face of
the gear C, the standards or frames thereof be-
ing arranged over and upon the gear-shaft A
in the manner shown in Ifigs. 1, 2, and 3 of
the drawings.

Upon the cam or reversing sbaft B is the
angle-arm 4/, one end of which 1s made fast to
said cam-shatt and with the trip A/ at the op-
posite end. KEncircling the cam-shaft B 1s the
spiral spring /., and upon the c¢luteh H’ 1s the
cateh A/, Said clutech H’ is placed over and
upon the cam-shait B, said cam-shatft having
an elongated slot cut therein longitudinally,
while a key is fastened in the inside of the
clutch H’ in such a manner as to ran in said
elongated slot. DBy this arrangement 1t will
be readily seen that said clateh will move with
the cam-shait when sald shait revolves, but
will also move upon the cam-shaft longitudi-
nally of said shaft. The cluteh-gear H is loose
npon the cam-shaft, and by means of the con-
necting-gear H’ said gear H is moved by and
from the gear C/, which gear is made fast to
and revolves with the gear-shaft A.

When the appliance 1s set to allow the ele-
vating machinery to run, the cluteh H’ isforced
back longitudinally on the cam-shatt B, thus
contracting the spring 2, and said cluteh 1s
held, after being thus forced back, by the lock-
ing of the trip A/ with the cateh A"/, as shown
in g, 1

One end of the rocker-shaft G is held at the
point g and at the opposite end of said rocker-
shaft is the lever (z/, with the weight g attached

pivot ¢”.

- 9233.841

fastened the two ends of the band-brake G/,
which brake passes over the periphery of the
pulley G/, said pulley being made fast to the
worm qhaft J. Attached to said rocker-shaft
18§ the rocker-arm E’, the opposite end of said
arm being held to the vertical beam B by the
Connected with the upper end of
said vertical beam is the friction-wheel ¢/, said
iriction-wheel being placed upon a small sImft
e/, which shaft passes through said Whe'el
and in turn through the upper end of said ver-
tical beam E. The inner ewnd of this shaft
moves up and down in the guide-standard E’/
with the turning of the cam-shaft B and con-
sequent turning of the cam e. |

The friction-wheel ¢’ 1s held upon the shatt
¢/’’’ by means of the nut ¢///. The end of said
shaft ¢’/ 1s shown in Iig. 1. The cam ¢1s held
upon the cam-shaft B in the manner shown in
Figs. 1, 2, and 3 of the drawings—that is, said
cam ¢ is keyed onto the cam-shaft I.

Having described the construction of that
part of my safety appliance which operates to

on its upward course and the application ot
the same to elevating machinery, I will now
proceed to describe its operation.

When an elevator on its upward course
commences to fall on account of the breaking
of the connection between the source of power
and the worm-shaft, the drum 'Y, over which
passes the cable that holds the elevator, of
course reverses and turns in the opposite di-
rection, the dram being connected with the
worm-shaft J by means Of the worm 4/, whicl
worm meshes into the gearing of the drum, as
seen in Fig.d,and the worm j 111esh11w111t0 the
gear U, as "also shown in the same ﬁfruru, 1518
obwous, from an examination of the draw-
ings, that when the. dram Y 1s reversed the
entire system of elevating machinery 1s re-
versed and the elevator begins to fall.

Whenthe elevator is going up the gear-shaft
A is turning toward the casing K, and the
pawls A’ drop upon and pass over the angle-
arm 1/ as the gear-shaft revolves; but when
the elevator begins to fall and the drum re-
verses its revolution the worm-shaft J, and
with it the gear C and gear-shaft A, ot course
reverse. 'The pawl that first comes around
strikes the angle-arm %/ on the side thereof,
as the pawl of course cannot pass over Sdld
angle-arm after the gear-shaft A hasreversed
1S 1"ev01ut,1011 Smd pawl A’ strikes the an-
ole-iron A/, forces it forward, removing the trip
1/ from the catch /', The spiral spring h is
relieved and pushes the cluteh H’ against the
moving cluteh-gear H. Then,asisobvious,sald
clutch-gear turns the clutch H’, and thus turns
the cam-shaft I3, turning the cam ¢ from under
the friction-wheel ¢/. Said friction-wheel falls,
carries with it the vertical beam E, and in turn
the end of the rocker-arm I/. Where said
rocker-urm is joined to said vertical beam the
rocker-shaft (x is turned, lowering the lever G

to the end thereof ‘and upon 1:1113 lever are | and weight g, settlnwthe band-brake G’/ upon

70

75

S0

stop a falling elevator when said elevator 1s go

95

10C

105

110

115

120

I25

130




L X"

10

_15

25

30

35

4.0

45

50

55

6o

65

233,841

the periphery of the pulley G, and said pul-
ley being made fast to the worm-shaft J , said
worm-shaft is stopped and the entire elevat-

Ing machinery is locked and held fast.

The cord by which the elevating machinery

1s controlled by the person running the ele-
vator passes over the pulley B'/, the periphery
of said pulley being grooved to hold the cord,
sothat this device does automatically what the
attendant of the elevator does when he pulls
the cord and turns the cam-shaft—namely,
sets the brake, as before described, and stops
the machinery. Tig. 2 shows fully the condi-
tion and position of this part of my device
after the operation just described is com pleted.

More than two pawls can be placed upon the

gear-shaft, it desired, and in that event, as is
obvious, the machinery would be stopped even
quicker in case of accident, the revolntion of
the gear-shaft being stopped more promptly.
The construction, application, and operation
of the part of my invention employed to pre-
vent the talling of the elevator by the break-
Ing of the connection Letween the source of
power and the worm-shaft when the elevator
1s on its downward course, I will describe as
follows: The gear O is made fast to the gear-
shaft A, and carries the cluteh-gear B, which
clutch-gear is placed over and upon the cam-
shatt B, revolving, however, Independently of
sald cam-shaft. The clutch B’ is made fast
to the cam-shaft. Placed upon the standard
@’ 1s the vertical spiral spring ¢/, upon the up-
per end of which is the lever f, and placed
uapon the eund 'of said lever is the shoe b. The
lever f is held in the end of the standard b
by means of the pivot ¥, said pivot forming
the fulerum of said lever £, The rocker-arm
¢ moves upon the pivot f/, and when the ap-

pliance is set to admit of the ranning of the

elevator the spring ¢ is pressed down, as
shown in Fig. 1, the opposite end of the lever

J 1s raised thereby, and the angle-arm ¢ of

the rocker-arm ¢ is placed under the end of
the lever f) as is also shown in Fig. 1. Back
of the clutch-gear B/, and ecast in the same
plece with it, is a collar, o, which collar fur-
nishes a bearing for the shoe 6, which is nec-
essary in drawing the clutch-gear B/ back and
holding said clateh-gear in place when the ap-
pliance is set to allow the elevating machinery
to move. ‘

D represents a shaft with the angle-arm d
at one end thereof, said shaft being encircled
by the spiral spring D’, as shown in Figs. 1
and 5. Upon this shaft D is the trip m.

Fig. 4 of the drawings shows a sectional

~view of the tubes » and the springs », which

springs are beld within the divided rods N,
being inserted therein. Thus far the portion
of my invention shown in Fig. 4 is like that
described in my former patent hereinbefore
reterred to; bat the improvement in this in-
veution cousists in the arrangement of the
elongated slots'n’ and the pins = with screw-
heads,and a thread at the opposite end there-

| of, with a corresponding thread in the tube P,

to hold said pins firmly therein. The set-
screws 7'" are used to hold the rods N firmly
within the tubes p. The shoes N’ are the same

o

70

as are described and shown in my former pat- -

ent. | |

In case of the breaking of one of the springs
r the shoe N’ and piece of the divided rod N
attached thereto cannot fly out, being held by
the pin n in the slot #’. Then said slot, being

-elongated, gives ample play to the spring # to

admit of the shoe N’ striking the plate L in
case of nuduly-increased speed of the worm-
shaft, while in the device described and shown

In my former patent, if one of the springs

were to break, one-half ot the divided rod N
and the shoe N’ would fly out and possibly do
mjury. Then in my former device the set-
serews holding the divided rods in place must
be loosened whenever the governor is to be re-
adjusted to accommodate a variation of speed
of the worm-shaft, and this necessitates the
stopping of the machinery; butin this device
the readjustment is accomplished by moving
the adjustable standard up aud down, accord-
ing to the description hereinafter given. which
can be done without stopping the machinery.
- One of the shoes N’ in Tig. 4 is shown

thrown out by the expansion of the spring 7,

as at the instant when theelevating machinery
18 stopped, and the other three Springs are
seen in their normal position while the ma-
chinery is running. S r

The improvement in the standard I/ con-
sists in making said standard adjustable, while
thestandard described and shown in my former
patent was fixed. The standard is adjusted
Dy a screw in a manner similar to that adopted
In the so-called ¢ jacks” used in raising build-
mgs. The outside of said screw device is
shown Dy I in Fig. 1, and I shows one of the
openings in whiech the end of a rod is placed
to turn said screw. In this manner the ad-
Justable standard L’ is moved up and down
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in the guides m, to bring the face of the plate

L at the exact distance from the faces of the
shoes N’ as they pass required by the rate

of speed at which it is desired the worm-shaft
should revolve. |

The plate L is a lever, with the pivot I’/ as

the fulerum, as is fully shown in Figs. 1 and 3.

Figs. 1 and 3 show four shoes, N/, and Iig.
4 shows the four springs and divided rods
belonging thereto, while my former patent
showed but two such shoes; but I do notclaim
this particular feature as any part of this in-
vention, 1t being obvious that with douable
the number of shoes the elevator, in case it
should fall, would be stopped in half the time
required when but two shoes are used.

The casing K does not of necessity form a
part of this device, but is of use to protect
the tubes p from duast, and more especially to
give a finished appearance to the end of the
worm-shatt; but when said casing is used it

i enters into the combination employed for
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stopping an elevator in case 1t falls when on
its downward course—that is to say, it enters
into said combination if the tubes p are ar-
ranged in the best manner, which is to insert
said tubes into the rim of the casing K, as
shown in Fig. 4, and make them fast therein.
Now, this casing K is made fast to the end of
the worm-shaft J, as shown in Ifigs. 1 and 3,
the end of said worm-shaft being inserted into
the side of said casing exactly at the center
_thereof, so that the casing revolves upon an
by the worm-shaft J. Now, if the tubes p are
inserted in the rim of the casing K and mnade
fast therein, as described, the springs #in the
tubes p will feel the revolutions of the worm-
shaft transmitted through the medium ot sald
casing, for in this construction the tubes p
“will not be attached directly to the worm-
shaft. So in this method of construction the
casing K is of practical use. The ends of the
tubes p opposite to the shoes N’, however,
may be attached to the end of the worm-shaft,
and thus the springs» will be made to feel the
revolutions of said worm-shaft directly, which
is the form of construction in my former patent
before referred to. In this construction the
casing X is, of course, of no practical use; but
I regard the first - desceribed method of con-
~struction as the better.

From the description of the rods N, with
the elongated slots #/, and of the adjustable
standard I/, and from an examination of the
~drawings, it is obvious that the governor can
be easily readjusted without stopping the mas-
chinery by turning with a rod the screw [/,
and in this consists one of my most mmportant

improvements over the device described and

shown in my former patent before reterred to.

The operation of this the part of my inven-
tion by which an elevator is prevented from
falling while on its downward trip L will de-
sceribe as follows : The collar D is made tast
upon the shatt D, the shoe M being held sta-
tionary by screws, as shown in Iigs. 1 and 3,
so that said shoe forms a bearing for the spring
D’ when said spring is contracted. 1 con-
tract the spring D’ by pressing upon the col-
lar D’/, which pressing moves the shaft D) back
at the same time until I am able to place the
end of the lever-plate L against the trip m/,
as shown in Fig. 1. Of course, at the same
time the opposite end of said lever-plate is
raised. I Lhave now moved the shaft Dso that
the angle-arm ¢ does not touch the rocker-arm
¢. 1 adjust the standard I/ so that as the
worm-shaft revolves at the desired speed the
shoes N’ will pass over the face of the plate L,
passing just as near to said plate as possible
without hitting. Now, then, if the connection
between the source of power and the worm-
shaft breaks while the elevator is on its down-
ward trip, the weight of the falling elevator ot

l connected with the worm-shaft J, by means of

the worm 4/, the speed of the worm-shaft 1s ot
course increased thereby, and the increased
centrifugal force produced Dby the increased
speed of the worm-shaft expands the spiral
springs #, and one of the shoes N’ strikes the
lever-plate L, lifting the opposite end of said
lever-plate from its position against the trip
m/, thus relieving the spring D’, allowing the
shaft D to move forward, so that the angle-
arm d strikes the rocker-arm ¢, and the angle-
arm ¢/ is removed from under the lever f, al-
lowing the end thereof to drop, and of course
raising the opposite end of said lever.

It is obvious that this movement 1s accom-
plished suddenly, because of the spring ¢,
which is relieved when the lever f moves, as
described. The cluteh-gear B/ isforced against
the eluteh BY by the shoe b, which shoe 18 at-
tached to lever £, as before described ; the cam-
shaft B is turned thereby; the friction-wheel
¢' drops upon the turning of the cam e. The
movements of the vertical beam I, the rocker-
arm 1/, the rocker-shaft G, and the lever Gf
are the same as when the stop is effected by
means of the pawls, when the elevator falls
while going up, and the same band-brake G’
is set. The positions of the different parts of
the device at this point are fully shown 1n
Fig. 3.

The gear C/, the clutch-gear B/, and the
cluteh B form a part of the well-known #au-
tomatic” used to stop the elevating machinery
by turning the cam-shaft, and thus shifting the
belt, when the elevator-car arrives at either
the top or bottom of the building, or at elther
end of 1ts course. | _

Upon examination of the drawings it is ob-
vious that when the cam-shaft B is turned to
admit of the downward trip of the elevator
the angle-arm A/ is turned under the cam-shatt
B, so that the pawls A’/revolve without touch-
ing anything in their course. |

[ have intentionally repeated portions of the
description which form a part of the patent
hereinbefore cited, for the purpose of showing
more fully than I could otherwise have shown
the exact relation of this invention to elevat-
ing machinery, its application thereto, and for
the purpose of showing fully wherein this 1n-
vention is an improvement upon the device
deseribed and claimed in my former patent
herein cited.

Having fully described my invention, 1ts
application to elevating machinery, and 1ts
operation, what 1 claim as new, and desire to
secure by Letters Patent, 1s— |

1. The mode of setting the brake and stop-
ning the revolutions of the worm-shaft, when
the conunection between said worm-shaft and
the source of power breaks while the elevator
is on its upward trip, substantially as described
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course increases its speed as it descends, and | and shown, and for the purpose set forth.

in turn increases the speed of the revolutions | 2. The combination ot the spiral springs 7, I 30

65 of the drum over which the cable that holds | the tubes p, the shoes N/, and the divided rods
l'N , with elongated slots #' and pin-screws 7,

the elevator is carried, and said drum being
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with a governor and safety appliance to ele-
vators, constructed and arranged substantially
in the manner and for the purpose described.

3. The combination of the adjustable stand-
ard L/, with lever-plate L, arranged as de-
scribed, with the shoes N’, the spiral springs
r, the tubes p, and the rods N, with elongated
slots n’ and pin-screws », forming a governor,
substantially in the manner and for the pur-
pose described.

4. In combination, the gear - shaft A, the
pawls A/, the angle-arm 2/, with trip A///, the
spring %, the clutch H’, with eateh 2/, the
clutch-gear H, the gear H” the gear O" the

cam-shaft B, the cam e, the friction-wheel e,
the shaft 6”” with nute’’/, the guide- standmrd
K, the vertical beam E, with pivot ¢/, the
rocker-arm E’, the rocker-shaft (x, the gear C,
the worm-shait J, with the left and right worms

20 J and y’, respectively, and with the fast pulley

25

G’/, the lever G/, with weight ¢, and the band-

brake '/, all constructed and arranged sub-
stantially in the manner described and shown,
and for the purpose specified. -

. In combination, the divided rods N with
elon gated slots #’, pin-serews n, and set- screws

n/’,the spiral springs 7, inserted in said divided

rods, the tubes p, the shoes N/, the casing K,
the adjustable standard L/, the lever-plate 1,
fuleram "/, standard I, screw I/, with openings
' and guides m, the shaft 1), with collar D"
and bearing M, the spring D)/, the angle-arm
d, the rocker-arm ¢, with pivot f’ and angle-
arm ¢'’, the lever f, with ptvot 6’ and shoe 0,
the spring ¢/, the standard d/, the cluteh B
the clutch-gear I3/, with collar o, the gear-shatt
A, the gear C”, the cam-shaft B, the cam e,

the friction-wheel ¢/, the shaft ¢/, the nut ¢'”,

the guide-standard I/, the vertical beam K,
the rocker-arm I/, the pivot ¢/, the rocker-

shaft Gz, the lever G/, with weight ¢, the gear

C, the worm-shaft J, with left and right worms

J and j/, respectively, and with the fast pulley

" and the band-brake G/, all constructed

and arranged substantially in the manner de-

seribed and shown, and for the purpose Speci-

fied. .

In testimony whereof 1 have signed this

specification in the presence of two subscerib-

ing witnesses. |
| GEORGLE DRYDEN.

Witnesses: -
CHAS. ALLEN TABER,
FrRANCIS M. BOUTWELL.
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