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To all whom it may concern:

Be it known that I, FREDERICK GUTZKOW,

“a citizen of the United States, residing in the

city and county of San Franeisco, State of
California, have invented an Improvementin
Elevator Brake and Speed Regulators; and I
do hereby declare the following to be a full,

clear, and exact description of the same.

M} invention relates to a hydraulic brake

and speed regulator, which is applicable to
devices in which wewhts are raised and low-
ered by means of a rope, and especially to

house-elevators.

It consists of a U-shaped tube containing.

liquid, a piston fitting loosely in one br aneh

of the tube and connected from top and bot-:
tom with the top and bottom , respectively, of
the elevator-cage by ropes passing over suita-

bly-disposed nulde -pulleys, and also of regu-
lating - passages, through which the liquid

moves with & retarded motion.
The object is to secure the easy descent of
the cage to the bottom if the hoisting rope or

ﬂ{}hln(}l y. should break, and, in Oenelal a

‘self-acting regulator of the speed of ascent
and descent without the aid of mechanical at-
tachments, springs, clutches, or levers.

Referring to the accompanying drawing

fora more complete explanation of myinven-

tion, the figure shows a vertical section of
the 11ppe1 and lower ends, the 1ntermediate

A B isthe level of the basement-floor;
the level of the top floor. The distance be-
tween these two lines 1S consequentl; the lift

.0f the elevator.

If 1s the elevatm-slmft I, the elevator-cage.
The rope 7 1eplesents the ordinary custom-

~ary rope which conneets the cage with the
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hydraulic or other hoisting m_a,chmm Y.

The apparatus requir ed for working my in-

vention is constructed of iron, and eonmstb,
essentmlly, of a U-shaped tube 1K, which
is filled with water. The horizontal pfut of

the U-tube is represented by the part I,which
serves as a returning-elbow and contains the
pulley or sheave 2. The two ver tical branches
of the U-tube are the pipes H and K, which
extend the whole height of the e]evatm-bh&ft
The open mouths of these two pipes are se-
cured to the bottom of the open tank (x, in

CD,

| which the ﬁ&tel stands to thelevel L M. H

and K are also connected together by a pipe
R placed near the bottom of tank . The

communication between H and Griscontracted
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to the opening N, which is just large enough -

to allow a wire rope to pass cmnfmtably
through it. The area of R may be regulated

1 by a st_.op-cock: ». LThrough the rest of the

apparatus the water can circulate without re-
striection. The size or shape of I, K, and G
are not essential as long as the dlmensmns are

liberal.

The wire rope W passes through the tube
H I X and over the sheave 2. Its course s
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clearlyindicated in the drawing by the dotted

lines, and it passes over the sheaves 1, 2, 3, 4,
and 5. It is endless, being f.:tstened to the
top and bottom of tne elevato.t -cage K, and is
as strong as the hoisting-rope 7. Inside the

‘tube H this rope is interrupted by the piston
| or plunger P, which does not fit closely into

the tube, but allows the passage of water
through the annular space left between P and
H. It is evident that (E and P being in the
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position shown) when the cage E sinks the

piston P will rise, so that when the cage E is

1 at the bottom of the elevator _shaft the piston

P will be near the upper end of the lee H;
also, that when the cage E ascends, the mston
Pis pullecl downward b ythe returning rope W.

I shallrefer, in the first place, to the descent

of the elexf&tm -cage from the position in the

drawing. The W&tel displaced by the rise of
the plstml P will"escape from the chamber
formed in H between piston P and the open-

1 1ng N, throughthe opening N, and through the
‘annulm space between the piston P and the

leg I, the stop-cock S being considered closed.
This outlet has been constructed too small to
allow a free passage of the water, and conse-
quently a pressure wiliensue inthe aforesaid
chamber, which is indicated by a water-gage

| or manometer connected with II near the t0p

of that pipe.
opening the stop-cock 5 and brought under

This pressure is reduced by

control. The stop-cock Sisso far Opened that

the water-gage shows a certain econstant press-

ure during the normal speed of the piston P

say one or two pounds on the square inch.
The regulation by stop-cock S, as described,

18 1equ11ed only once during the first trial of

30

5

ole

95 .

100




IO

20

30

35

40

O

the apparatus. Now, every increase of speed
of the cage-E and piston I? will 1ncrease also
the pressure in the chamber between the pis-

ton P and opening N, because at the same
time a larger volume of water has to pass
through the same outlet as during the normal

speed of cage E and piston P. The pressure

on the piston P being thusincreased, itsspeed

isreduced. In ordertoillustratestillfurther,
let the loaded elevator-cage H weigh eighteen
hundred pounds, let the normal specd of the
cage be one foot in one second, the area of
the piston P one square foot, and the normal
pressure in the chamber between the piston
P and opening N two pounds per square inch.
Under this pressure one cubic foot of water
will discharge through nine square inches of
outlet. If the Speed of the cage E and piston
P should increase to twoand one-half feet per

second, the pressure in the chamber between
‘the piston Pandopening N will be twoand one-
half by two and one-half by two pounds veloe-

ity, being proportionate to the square of press-
ure, ortwelve and one-half pounds, oreighteen
hundred pounds on the one hundred and

forty-four square inches area of -the piston

P—thatis to say, the loaded cage 18 balanced,
If, in the position represented in the figure,
the rope 7 should break, the falling cage will
be balanced after falling one inch, because
according to the lawof falling bodies two and
one-half feet per second would be the speed

‘then attained by the cage I and piston I

With this speed as a maximum the cage E
will sink to the bottom of the shait I, when
the speed will be further reduced by the pis-
ton P closing the opening of R or a similar
contrivance f01 reducing the outlet of the
water when the piston P approaches the end
of its possible stroke. In a similar manner
the ascent of the cage K isregulated. What

- has previously been the outlet for the cham-
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ber between the piston P and opening N now
becomes the inlet. If the piston P should
move faster than the water can follow, it would
work against the atmospheriec pressure and
also lift the water column existing between
the level of the piston P and L M. -
- By employing the U-shaped tube the fol-
lowing advantages are secured.

First. The column of water in one tube
counterbalances that in the other, which 1s
important in very high buildings. It 1s not

necessary for this purpose that the pipes |
should be of the same size or bear any partic-

ular proportion to each other.
Second. By this construction I am enabled
to fix a guide-pulley at the bottom of the U-

tube, and the rope passes through the water 1n

both. tubes and around this pulley. This

431,164

avolds the neeessity of any provision for the
passage of the rope or a rod out of the tube
at such a point that a stuffing-box or water-

tight joint would be necessary.
Havin g thus described my invention, what
I claim asnew, and desire to secure by Letters

Patent, is—

1. A speed - regulator for elevator - cages,
consisting of a U-shaped pipe conmmmw
liquid and having the lower ends connected
a piston fitting loosely in one of the legs of
sald pipe, SO that when moved the liquid may

pass it, a rope- connected with the top and

bottom of the piston and also with the top
and bottom of the elevator-cage, and a direc-
tion-pulley within the pipe over which the
rope passes, substantially as herein described.

2. A speed -regulator for elevator- cages,

consisting of a U -shaped pipe containing
liquid, a tank Into which the upper ends of
the pipe open,and a connecting-pipe between
the legs of the pipes below the tank, with a
cock by which the flow of liquid through the
passage is regulated, a piston fitting loosely

in one leg of the pipe, ropes connecting its

upper and lower ends with the upper and
lower ends of the elevator-cage, and direction-

pulleys over which the ropes pass, substan-

tially as herein described.

3. A speed - regulator for elevator - cages,
consisting of a U-shaped pipe containing wa-
ter, a tank with which the upper ends of the
legs of the pipes connect, a piston fitting
loos:bly in one of the legs of the pipe and con-
nected with the elevator-cage by ropes pass-
ing over direction-pulleys, as described, con-
tmeted openings in the top and bottom of the
piston-containing pipe for the passage of the
ropes and water, and a passage connecting
the two legs of the pipes below the tanks with

a cock by which the flow of water through 1t

may be regulated, substantially as hel ein de-
seribed.

4. In connection with an elevator-cage and
for regulating its speed, the U-shaped tube
filled with water, containing a sheave, over
which and through the whole length of the
tube there passes a wire rope fastened to the
top and bottom of the cage, and the plunger
P, connected with the ropeand moving against
hydraulic pressure, which is dependent on the

'speed of the cage, substantially as herein de-

seribed.
In witnegss whereof I have hereunto set my
hand.

FREDERICK GUTZKOW.

Witnesses:
S. H. NOURSE,
I‘I. 0. ]—JEE.
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