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citizen of the United States, residing at In-
dianapolis, ecounty of Ma,rmn -and State of

Indiana, have invented a new and useful Im- |

provement in Klevators, of which the follow-
1ng 18 a full, clear, and exact description, ref-
erence bemg had to the accompanying draw-
ings, which form a part of this specification.

In the drawings:—Figure 1 is a front ele-
vation.
IFig. 3 is a detail of elevator clutches.
4 is a plan view of the same. Fig.5 is a view
of the shifting weight and its connectlons
showing also the operatlon of the valves A’
and »'. Fig.6 is a view of the springs V?, V3,
and their supports Fig. 7 is a detailed view
of the butterfly valve used between the cyl-
inder and controlling valve.

A 18 the elevatmﬂ' car operatltlw in the
shaft B.

C 1s the traveling sheave connected to the
plunger C’.

D is the cylinder having at its Iower end_ :

the fixed sheave D’.

I 1s the lifting cable which p&sses around
the fixed shea,ves E’ E? and down and around
a sheave D’ and up and around the sheave C,

and so on the number of times required to |

give the desired gear to the machine, and is
ﬁnally connected to the bell erank F.

(x is the conduit leading from the cylmder.

D to the pressure tank H. At the side of the

tank H or at anyother convenient place is se-

cured the ecylinder M, the right end of which

18 connected with the pressure tank H, the

40

other end being open. The piston rod m
passes through both ends of the cylinder, the
left end of said rod being connected with the

end of the bell crank I other than 'that to

which the lifting cable E is connected. The

other end of the piston rod is attached to the

arm m’ of the bell crank lever N pivoted at
N’. On the horizontal arm %' of this bell
crank which extends in both directions from
the pivot pmnt is placed a weight O. 'The
weight O is upon the arm so that it can travel
from one end to the other of said arm.

Fig. 2 is a modlﬁed form of rod U.
Fig.

'valve hs.
bell crank F to each other is such, that with

. This
' Weight O is attached to a bell crank Z by

bell crank Z surrounding the rod U, the end
of the rod U being conneeted to the lever V’

| means of the lmk z, the othel ‘end of the 50
Be it known that I, FRANK K. HERDMAN a |

of a valve V?in the conduit G. Upon this

rod are the buttons 2’ 2% To the cross head
of the plunger is attached a rod T extending

rod U are the stops U’, U

H’ is the pressure reservoir connected with
the pressure tank H by the pipe h. Upon
this pipe is the valve i’ and upon the outlet
pipe A% from the tank H is the valve A°.

whlch are connected to the links P and Q,
the link P connecting the lever of the valve
h’, and the link Q connecting the lever of the
The relation of the arms of the

the maximum load in the ear the strain due
to this load against the pressure in cylin-
der M would be balanced by the maximum
pressure in the pressure tank H when the
weight O is in the central position.

Fig. 1 shows the mechanism in p031t10n for
the car to ascend. When the car is ascend-
ing the bell crank Z is in position shown in
Flﬂ‘ 1, and when the car reaches the top the

arm T strikes the button U’ lifting rod U and
closing the valve V<.
| causes the button Z2 to strike a,nd raise the
bell erank 7Z and the weight O is-moved to
the left, when the mechanism is in position

The raising of rod U

for the deseént of the elevator car. When
the car reaches the bottom the arm T strikes
the button U? pushing down rod U and clos-
ing valve V2
down the button 2’ is caused to strike the
arm of the bell erank Z and throw the Welﬂ'ht
O to the right, when the mechanism is in po-

gition for the car to ascend. In ascending,

as the projection T moves upward the sprmn'
is free to bring valve to the center and move

‘the rod U- upward, thas bringing the button

2* in position to control the beli crank Z, when
the arm strikes the upper button U’. - In as-
cending, the weight is thrown to the nght of
the bell ecrank.. When in this position it

- While the rod U is moving

55
| out and surrounding the rod Uand uponthis

H0

The
~weight O is attached to an arm the ends of
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places an additional force to hold the piston

' of the cylmder M to the right; eonbequenbly
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to keep the piston to the left there must be | enabled to operate the elevator consuming

a greater pressure in the tank H than other-
wise would be necessary to counterbalance

the pressure from the bell crank F to the load.
in the car, this difference in pressure being

sufficient to operate the elevator and give its
desired speed. If this additional pressure is
not sufficient to counterbalance the piston M

~ then the weight O drops and draws the pis-

10
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- O being at the point on which the bell crank

20

ton to the right. In dropping, the weight, O,
by means of the link P opens the valve f/
admitting air from the reservoir H’ to the
tank H. While this occurs the valve 2° re-

mains in the same position in consequence of

the connection between link @ and the weight

N swings. Compressed air continues to be

admmitted into the tank H until the pressure

in the tank H is sufficient to overcome the
pressure on the opposite side of the piston in
cylinder M, due to the weight of the car and

the weight O. Whenthepressureinthetank.

hasrefiched this point then the piston travels
to the left and raises the weight O, at the
same time closing the valve 7.
tinues to travel in this direction, and if, dur-
ing 1ts travel the pressure in the tank H

~at any time falls below the required amount
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the load acting against these two forces.

the weight O again drops and admits addi-
tional pressure from the reservoir H’. In
this way the pressure in the tank H is main-
tained sufficiently to raise theload in thecar,

‘and by thismeans only sufficient poweriscon-

sumed to overcome the load in the car and
operate the elevator; for, if the load is light
then the strain on the bell erank through the
cable is correspondingly light, and the press-
ure in the tank to overcome this may also be
correspondingly less. As before described,
at this period when the elevator has reached
its maximum elevation, the weight O is thrown
to the left of the bell erank N, and being in
this position it tends to force the piston in
the eylinder M to the left and consequently
alds the pressuve in the tank H in doing this,
If
the pressure in the tank is sufficient tocarry
the piston to the left, then the weight O drops,

and by means of link P and link Q opensthe

valve /% thereby allowing the air from the
tank H (o be discharged, and in consequence
reducing the pressure in thistank. The point

“at which the link P is attached to the weight

being over the point at which the bell erank
is pivoted, itdoes not move the valve 4/, - The
air continues to discharge from the tank H
until the pressure is reduced to such an
amount that the load in the ear through the
bell crank ¥ is sufficient to overcome this

pressure and the weight, and forcethe piston
in the cylinder M to the right, and in doing

so 1t closes this valve. In consequence, the

- pressurein the tank I is reduced sufficiently
to allow the car to descend and the contents
of the cylinder D to be discharged into this
- tank. By the arrangement deseribed I am |

The car con-

power proportionate to the load. That is, if
it requires ten pounds pressure over and
above whatis actually required for theload to
overcome the friction and give the necessary
speed to the car, then the weight O is adjusted
by the means deseribed, and the pressure in

the tank I is maintained at this additional

amount, thereby raising the load in the man-
ner desired and at the same time consuming
no unnecessary power in doing so; also 1n
descending, if the same amount of additional

power is necessary in the ear to bring the

car down, this weight O by being thrown

the tank H to that amount and in conse-
quence, when descending with the full load,
instead of allowing that much power to be
wasted, the difference above that necessary

to bring down the load is stored in the tank
“and by the additional mechanism hereinbe-
fore described, when the car once starts to

ascend the operator ecannot reverse it nor can
he reverse it when it starts to descend. In-

stead of a rod U as shown, it is evident that
a chain or cord may be used provided with

projections, the lower wheel X over which
said chain or cord passes being connected
with the arm of valve V, as shown in Fig. 2.
In order to control the car, beneath the car
are attached heavy friction clutches, shown
in Fig. 3, one of these cluteches being on each

side of the car and surrounding the guide 3.

These clutches consist of heavy plates 1, 1,
which are hinged together at 2 and which
surround the guide 3 and are held in close
contact with said guides by springs 4. At the
rear end of each clutch and to one of the
plates is attached a bell erank lever 9, one
plate being connected directly to the bell
crank, the other plate being connected by the
link 5,80 that by lowering the horizontal arm
of the bell erank the springs4 are compressed
and the jaws loosened from theguide 3. The

bell crank 5 is connected by a link 25 with

the crank 26 on the shaft 6, and to a crank

of this same shaft is attached the lever 7

in the car, so that when the operator moves

the lever 7 he can release the cluteh from the

-euides,and, by releasing thelever,the clutches

again come into action upon the guides, so
that when the elevator is in position to as-
cend, and the operator desires to ascend, he
presses down this lever 7, compressing the
springs 4 and releasing the clutches from the
ouides 3, when the pressure from the tank L

as before described, carries the ear upward.

When the operator desires to stop he releases

i thelever 7and the springs 4 cause the clutches

to grip the guides and stop the ear. The op-
erator can by this mechanism, regulate the

| speed of the car, by allowing the clutches to
partially grip the guides.

In descending the
lever 1s operated in the same manner as in
ascending. The mechanism hereinbefore de-
seribed would not enable the elevator to be
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ed tothe lifting cables,
nected fo the other end of said piston, an in-

5 10,‘9"13

if it is desired to arrange the mechamem SO
th:;_a,t the car can be reversed at intermediate
points of its travel, I place in the car the

treadles 8, 8. These treadles are connected *
~ to each end of a lever 29 at the bottom of the

car. At the bottom of theshaft is placed the
bell crank 9 one end being connected to the
link O’. To each upper end of this bell

crank are attached sheaves 10, 10, and cables .

fastened to the top of the car pass over the
sheaves 11,-11, down to the bottom of the

shaft, around the sheaves 10, 10, and up to

and ccnnectmﬂ' with the end cf the lever 29
attached to the treadles S, 3. By operating
one of thesetreads the Welﬂ'ht O can be thrown
to one end of the bell cmnk and by opening

in the other direction can be thrcwn the other

way, so as to allow the pressure from the
source of pressure supply to enter the tank,
or to relieve the pressure from the tank.

In an application filed by me on the day of
the filing of thisapplication,Serial No. 452,783,
I have 111ubtratcd and described, in a hydm,u-
lic elevator, a pressure tank,an outlet and a
valve thereupcn, an inlet from the source of
supply and a valve thereupon, a eylinder open-
inginto the pressure tank and having a piston
working therein connected with a bell crank
in the tank which has a slidable weight upon
it, the otherend of the piston being ccnnected
Wlth another bell ecrank which in tum is con-

nected with the lifting cables, and a connec-

iion befween the shdmo* wewht and the valves
above-mentioned, Whlch in ccnstructlon and
operation are substantlally similar to what I

specifically in combination the details just
enumerated, and also claim broadly sueh of
those parts as I consider essential to my in-
vention. I do not herein claim- as new what

“1s therein claimed, but

What I do clalm and desire to protect by
Letters Patent, is—

1. In an elevatme appamtus the ccmbma— |

tion of lifting ceblee, an operating cylinder,
a pressure tank,connection between the press-

ure tank and operating cylinder, a eylinder

opening into said pressure tank, a piston in
sald cylinder, one end of said piston connect-
a movable weight con-

let from the source of pressure supply to the
pressure tank, a valve on -said inlet connec-
tion between seld weight and said valve, an

elevator car, clutch mechanlsm connected to

sald car a,nd mechanism in said car connected

to said clntch mechamsm for operatlnﬂ' the

same. -

2. In an elevatmw apparatus the combina-
tlcn of lifting cables an operating cylinder, a
pressure tank, ccnnecticn between the press-
ure tank and operating cylinder, a cylinder
opening into said pressure tank, a piston in
said cylinder, one end of said piston connect-
ed to the lifting cables,a movable weight con-

I claim therein

|
1

reversed ‘except at the end of 1ts travel, and ¢ nected to the other end: cf said piston, an

outlet from said pressure tank, a valve on
said outlet, connection between said weight
and said xalve an elevator car, clutech mech-
anism ccnnected to said car and mechanisin
in said car connected to said clutch mechan-

ism for operating the same.

3, In an elevating apparatus the ccmbma-
tion of lifting cables, an operating eylinder,a

‘pressure ta,nk connection between the press-

ure tank and operating cylinder, a cyhnder

5

opening into said pressure tank, a piston in

said cylinder, one end of said plStOIl con-
nected to the lifting cables, a movable weight

connected to the other end of said plSt()n

an inlet from the source of pressure supply
to the pressure tank, a valve on said inlet,

an outlet from said ta,nk a valve upon sald

outlet connection between said weight and

said valves, an elevator car, clutch mecha.n-
1ISm ccnnected to said car aud mechanism in
said ear connected. to said clutch mechanlsm
for operating the same.

4. In an elevating apperatus, the ccmblna-

tion of lifting cables, an operating eylinder, a

pressure tank connection between the press-
ure tank and cpcra,tmﬂ' cylinder, a cylinder
opening into said pressure tank, a piston in

' said cylinder, one end of said plstcn connect-
ed to the lifting cables, a movable weight con-
' nected to the other end of said plston an in-

let from the source,of pressure supply to the
pressure tank, a valve on said inlet, connec-
tion between s.-:ud weight and said velve, an
elevator car, a tread in said car, a lever to.
which said tread is connected, cables ccnnect-
ed to said lever; a bell crank to the end of
one member of which said cable is connected, -
a link to which the other member of said bell
crank is connected,said link bemn' connected
to said weight.

5. In an elevating appa,ra,tus the combina-
tion of lifting cables, an operating eylinder, a
pressure tank, connéction between the press-
ure tank and the operating cylinder, a eylin-
der opening into said pressure tank, a piston
in said cylinder, one end of said plston con-
nected to thelifting cables,a movable weight
connected to the cthe1 end of said piston, an
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outlet from said pressure tank, a valve onsaid
outlet, connection between Sald wewht and

sald. valvc, an elevator car, a tread in said

car, a lever to which said tread is connected,

ce,bles connected tosaid lever and a bell crank'

to the end of one member of which said cable.

is connected, a link to which the other mem-
ber of said bell crank is connected, said lmk
bemg connected to said weight.

6. In an elevating apparatus, the ccmblna,-
tion of lifting cables, an operating cylinder, a
pressure tank, connection between the press-
ure tank and cpelatmo' cylinder, a cylmdel
opening into said pressure tank, a piston in
said eylinder, one end of said piston conneet-

I20
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ed to the lifting cables,a movable weight con--

nected to the cther end of said plstcn, an in-
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let from the source of pressure supply to the | said bell crank is eonuected
connected to said weight.
In testimony of which invention I have

pressure tank, a valve on said inlet, an outlet |

from said tank, a valve upon said outlet con-
nection between said weight and said leveq
an elevator car, a tread in said car, a lever to
which gaid tread 1S connected, e&bles connect-
ed to said lever and a bell cmnk to the ends

- of one member of which said cable is con-

nected, a link to which the other member of

' Il ) P .r"_-iﬁ‘:l_l.-ﬂ; . '.l.'..'... Iibl'll?‘#‘:' ..__ . _i . . . ‘_. ..-|L-- HCE : YL .:I._" . 1 .

hereunto set my hand.
F. H.

Witnesses:
W. V. MARTIN

Ii. B. KERR.

said 11111{ being 1o

HERDMAN.
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