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To all whom it f}my concern:
Be it known that I, WIiLLiam W. DOOLIT--

TLE

i, a citizen of the United States, residing in

Chicago, Cook county, Illinois, have invented
certain new and useful Improvementsin Hy-
draulie-Elevator Speed-Regulators, of which

the IOllowmg:, taken in connection with the

- accompanying drawings, is a specification,

_.Io.
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Yarious constructions have been heretofore
proposed for regulating or controlling the
- speed of the elevator-car and prev entuw its
- exceedingacertain predetermined maximum.
~Among other difficulties which have been en-
Lourlteuad in the use of these prior construc-
tions there are two In particular which 1 de-

sire to note and which 1L 1S the object of my:
| | of the operating-valve that when the speed-

invention to overcome.

20

30

which ﬂmc
‘inder, the

I'he first dif

valve. To malke thls polnt more clear, I would

refer to the diagram shownin the accompany-
ing drawings, whleh 1s marked Figure 1,in
whwh 1 repr eseL‘fS the passage-way thr oun*h-
is supplied to the operatmmeyl-_ |

nid ﬂawmﬂ in the direction indi-
cated by the arrow. AS a diagrammatic rep-

resentation of the {jpemtmw -valve I have
shown a vertical sliding gate 2, adapted to be
~moved up and down to open and close the

fluid passage-way. At 3 I have shown an-

other vertically-sliding

egulator. When itis desired to start the ele-

ating-valve 2 will be closed, the gradual open-

| 4@’

1ng {)f the Opem‘rmn-valve 2 not being at this
-tlme in any way interfered with by the valve

3. We will suppose next that valve 2 has
‘been opened wide and the car has attained a

~ speed at which the regulator will begin to act

1o ¢close o

50

way freely open.

&uc,h closure continnes until there remalins

‘but one-fourth of the fullsize of the passage-
It is obvious that if nowit
- be desired to stop the movement of the car
2 will have to be closed

the operating-valve

nearly three- FDU.I‘t hs of the way before any ap- |
preemble efl eet Wﬂ] bepr oduced on the move-

iculty of the two 1*efer'red 130 |
arises from the necessary relation between
the control exercised by the speed-regulator
and the governing aection of the Opemtmm.
| to take effect

cate or valve, which

S -is-ta 1‘ep1‘e'sentthm*alve metha..mbm ofasyeed
35 1

o "vm:or- car, the speed-regulator valve 3 wi.
eourse be in the open posﬂalon and the o

11 of
per-

1

L the opening at the valve 3 and that |

1 interferes Vlth the pelfect control of the

--_'the ﬂmd passage-way at sapamte and distinet

regulating valve is partly closed the operat-

.-'parmtlon so as to control the same port or

‘ment of the car. In other words, as may be_
seen from theabove etplanatlon the operation
of a speed-regulatorarranged asshown in Fig.

55
movement of the car through the operating-

valve, and it is to be noted that this objec-
| tionable result will be produced in every case

where the speed-regulating valve and the op-
erating-valve pl"Opel‘ are arranged to restrict 6o

points whether the operating-valve be placed
between the speed-regulating valve and the
cylinder, or vice vei‘sa . The same difficulty
arises in any coustruction in which,while con-
trolling the same port or ports, the Speed-ren'w- :
lating VELlVG has a movement so related to that

-111@*-—1*‘11% must move to a pointof closure ap- 70
pr ommately the same as has been reached by
the speed-regulating valve before it begins
Yor e*mmple supposing in
the arrangement shown in Fig. 1 the verti-
eallynmovmﬂ' shdmg cates were constructed 7z
to operate on opposite sides of a single-ported
partition controlling the same port or ports
through the same, ‘then when the speed-regu-
latmn' valve had. half closed the opening the :
opemtmmmh ¢ would have to travel through 8o
one-half of its entire or normal stroke before
it would begin to produce any effect on the
movement of the car. . On the other hand,if
the speed-regulating valve or in this case the' |
sliding gate be constructed to open in a di-
rectwn at right angles to the direction of
movement of the Shdmg oate of the operat-
ing-valve  (still supposing them to be ar-
anﬁ'ed on opposite sides of a suwle -ported -~
go
ports) the partial closure effected by the
speed-regulating valve will in no wise inter-
fere with the control exercised by the operat-

ing-valve at any part of its stroke—a7. e., the

operating-valve will begin to produce an effect 95
on the car as soon as it starts to move, the
port which it controls having been simply
made narrower and not shorter. Approxi-
mately the same result could be obtained if =~
the two sliding gates were arranged to move roco
1in the same chrectmn on opposu;e sides of a
smfrle pa,rtltmn coutmnmg a lm'fre numbrar.-
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"From the ebove 113 mey be eleally seen that

whlle to overcome the difficulties mentioned |
it appearstobenecessary thatthespeed-regu-
lating valve and the operating-valve should

. - act upon the same port or ports, and while it

:ﬁ 15'5_
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would seem simplest to accomplish this by ar-
ranging the two valves to act upon the same
_.port or perts in different directions—say at

- right angles to each other—the latter element
'. of eenetx uction is not 50 essential, but-maybe
~ replaced by some other plan, if prefel red, pro-
- . 20

~ such that the speed- regulating valve may di-
minish the fluid passage-way in a manner

~ which will not interfere with the normal aec- |
‘tion of the eperetmfr-velve ab any portmn of_

vided only that the construction be always

it movement

 Theseconddifficulty to whleh I he,ve a,beve |
- referred arises underthe following conditions: |
" Supposing the operating-valve to be wide |
~open and the speed- regulating valve to have
acted to clogse the fluid passage- way, say,
- three-fourths of the way and that now the op-
~ erating-valve is moved to cut off the supply
~of" ﬂmd to the ‘eylinder and stop the ecar,-as
- soon-as the operating-valve reaches a pomt!
35
- comes materially reduced the speed-regnlat-.|
ing valve, if 1t eperetes suddenly, wﬂl by a.
rapid gpening permit a sudden increase in
‘the pressure in the passage-way, and thereby
. T'o better
- illustrate- thls, I have constructed a diagram
marked Fig. 2, in which the line 4 represente_
“the gradual closure of the operetmﬂ‘-velve to |
- stop the car when there is no interference
from any speed-regulating valve, and the
dotted line marked 5 represents the action of
" . thefluid and the consequent movement of the |

~ car which is produced when the 8peed regu- ,tete to open or close the ports of - the opemt-:-

Thecontrolling-valvef propercons -
- _.svsts of four pistons, the two inner-ones of
‘which I'have marked 17 and the outer ones
The operation of thisvalve is not new, -~

| and in itself constituting nopart of my pres-.

of closure at which the speed of the car be-

cause violentlurehing of the. car.

_. "._]“i”-_--flatmg velve opehs euddenly ae soon a,s the---
o ,elosure of bhe eperetlng valve the Vlolentf"

~ lurch received by the car bemﬂ* Iepresented.
I _by the hump at 6. - __
. :Briefly stated, the eb,]eets ef m y mventlonf
are to effect eueh a eombination between the
~ speed-regulating valve and the -operating- |
~ valve as 'w1ll permlt the operation of each
. without:interference from or with -the other
~ and:to construct the epeed regulating valve |
‘mechanism so: as to permit the ‘same to be
"-f.eleeed as repldly as-the eircumstances of the
 casemayrequire, but to prevent its being sud-
: dehlyr opened when the - speed of the car -be-
- ging to decrease, and thus to-avoid the vio-
- 65 lent: 1ureh1hﬂ' of the car whlch has heen abovel
o --referred to.
| For the hetter underetendmo' of my mven--é

of perte 1f the speed—reguletmw Velve be cen-'-'-_
‘structed with an equalnumber of ports regis- |
tering with the first-named ports, so that on
‘movement it would partially |
“small port, but still leave the operating-valve |
free to exercise the reqmelte control over the |
threun*hout the whole of 1ts !

throttle each

| nﬁ‘-valve

18.

detail herem

“leading to the elevator-cylinder. .

-car.

| _f'mevement of the car.

e 640544 S S

-t1on the eeope ef whleh wﬂl be pertlculerlv _-
;pomted out in the claims, reference may now
| be had to the balance of the aecompen ylnﬂ'z.
dra,wmfre, in which— -~ RN
a side- elevatlon of thei-t.:. IR
end- of a horizontal elevator- cyhnder having
my improvement applied thereto, the means .
| by which the movement of the speed-regu-
lating valve is secured being in this ﬁﬂ'ure.j{
‘a common form of revolvmﬂ' ball-governor.
_;Fln' 4 is a vertical section threuwh the oper- -
“ating-valve, ‘showing the appheetlon of the
| speed- reﬂ'ula,tmg valve ‘thereto. g
vertical section through the dash- pot which
| I use to prevent the eudden opening of the
‘speed-regulating valve. R
taken on the lme 6 6 of Fw' 4, Flﬂ' 7i8 a.
| horizontal section on the line 7 7 of Fig. 4. 85
‘Figs. 8and 9 are an end and side view, re-
| spectively, of a modified form of mechamsm.__ o
[foraetuatlngmySpeed regulator valve. o
‘10 is a section showing a detail of the lest- -
mentiened modification; and Figs.1land 12 |
are a side and end view, respectwely, of still =~
| another modified form of mechanism- f01 ae-
__ftue,tmn' my speed regulator valve.
Referrmg Nnow more partleulerly to F1 '3,
it will be seen that there is shown an eleve--
| tor-cylinder 7, to which is attached an operat-
ing-valve 8 a,nd operating in connection with =
which there is a ball-governor 9, connected
by means ‘of ﬂ'eermﬂ‘ and . levers with ‘the = .
“rocker-arm- 10. Returnmﬂ' to Fig.

- Fig. 3 represents g

Fig. 6 18

4,1t Wlll

beseen that my Operetm ﬂ'—-va,lve eenswte ofa
“piston- -valve operating within a cylindrical =

casing 11, in which are a series of ports 12.
-_-Surreundmﬂ' this eylindrical casing T. have
provided a rotatable ecylinder 13 ‘having
therein -ports adapted to register W1th the Lo
‘ports in the cylindrical casing 12, and there- -
by control the extent of opemnﬂ'of the latter.

Tig. 518 a

a section

95

100

105

The eylmdmeel sleeve 13 is connected mth C L

‘the shaft 14 of the rocker-arm 10 by means- .
of the link 15 and the additional rocker-erm
-16, so that as the ball-governor 9 moves the
greeker -arm 10 up or down the sleeve 13, sur-

110

rounding the cylindrical casing 11, Wlll 10

1 15

120
| entinvention Wlll not be descrlbed with much
"No. 19 is the inlet and 20 the =~

exhaust passage-way, 21 being the opemng_::_h‘,._i

left, the fluid- -pressure-will escape from the
cyhhder through the ports 12 to the exhaust
opening or eawty 20 and produce a reverse

"Now whichever way = -
3the eer 1e mevmg, whether up or dewn 1f the-- A

If nowthe

| pistons 17 be moved to the 11n'ht to the ex-
treme limit of their travel, the ﬂmd -pressure - -
will flow in from 19 throum'h the ports 12to
the cylmder connection 21 and operate the
‘When the pistons 17 are moved to the
130

'{-1_2-5‘.




speed of the same beeemes too ﬂr a't the more | sh::uft and smtwble m'ms to the 1‘001{91‘««&1‘111 10
‘and has for the purpose of keeping it nor-
‘mallyin a central position a couple of smmgs

At-

10

20

3©

rapid rotation of the ball-governor raises the

rocker-arm 10 and by means of the connec-
tions 15 and 16 rotates the sleeve 13, pm*tmhy._
- Attention is now
._1}"3,1"[1(311131‘1}? called to the fact that by the ar-
rangement shown and described this throt-

'__tlmﬂ of the openings 12 is done in such a man-
- nerasnot to interferein any way with theop- |
eration of the operating - valve.
movement of the operating-valve p1st0us 1718
at once effective in governing the operation of
the ear and uontumﬂs its control through the
~entire length of such movement, Wher eas if

throttling the openings 12.-

the speed—-re ulating mechanism had throttled

~the openings in sneh a way that it would be
necessary for the O]_}emtmﬂ'-plston% f0 move

through any material
befors taking e

lal portion of their stroke
fectupon the area of the fluid-

pressure passage the resultwould be a serious
interference with the proper control of the

operation of the car. Toillustrate this, let it
be supposed (referring to Fig. 2) that the dis-

tance from ¢ to b repre esents the time con-

sumed in making a normal stop If the op-

erating- valve ]1::15 to travel, say, through one-

half (}f its trohe before 113 talkes effect the
avallable time of the stop will be Shm*tened

one-half, whichI have r epresented by the dia--
gram Tine marked X, a result obviously not

fﬂvor ble to smoothuesa or certaintly of opel -

B ‘tmn

35 2

'40'

45

g0

~have provided

55

bo

Referrmw now aﬂ'a,m to Fig. 3, it wﬂl be,
Seen that to the lowe,r and of the governor-rod

271 have attached a motion- letardmn' device

in the form of a dash-pot plunger 2 w, operat-

Ing within a dash-pot cylinder 24.
more in detail in Fig. 5.) In the plunger 23

1 have arranged a passage or opening con-

trolled by a cheek valve 25, which permits

the upper movement of the d&sh -pot and the |
| con%equent closing of the ports 12 as rapidly |
as may be necessary for checking the speed |

of thecar, but Whmh when in closed position,

by reason of the small orifice 26, only permits
~the opening of the ports 12 Vel*y Qlowly for

reasons hereinbefore explained.

Referring now to Figs. 6 and 7, it will be
seen that ‘i;he rocker %h&ft 14 is mlanned with |
ng-bhox 27, so as to prevent leakaﬂe'
around Ehe same, and, as shown 1 in Fig. 7, T
ad]usmble stops 28, con-
29 .on the
sleeve 13, whmh {waf‘we% eicebmve movement-

a stufh

structed to engage a pr OJeetmﬁ' lug

of the mmﬂ |

In the constr uetmn heietofore desombed I |

naveshown a 5peed -regulating valve or sleev
13 as operated by a Dall- oovernor 9.

regulating valve or sleeve by other MEANS-—

such for example, as a moving vane or float |
wmhm the fluid- -pressure passage-way. One- |

form of. such an arrangement I have illus-

trated in Figs. 8, 9, and 10 50 being the mov-

ing vane intr odueed In the luid passage-way
al leading to the elevator- cylinder. This

__ Vﬂn% :30 is ﬂonlmeteﬁ hy means of a IGOLGI

" Thus the

and a speed ~FOVEIrnor :

It is P
possible to secure the movement of the speed-

32, provided with ad,]ustable nuts 383.

tached to this rocker device is the dash—pot. .

{ plunger 23, which operates substantmlly in

the manner hereinbefore described in con-
neetwu Wlth the ball- -gOVernor mechamsm

The operation of the last form is as follows:
As the speed of the car increases the flow of
the fluid through the passage-way 31 becomes
more rapid ELDCl causes a deflection of the -
“vane 30 to one side or the other, depending
upon whether the car is going up or down,
“and the deflection of the vane 30 by means of -
the connections to the rocker-arm 10 Opemtes' -
the rotating sleeve 13, before described. o
- In Figs. 11 and 12 T have shown still an-
¢ other mochﬁed form of mechanism for actuat-
ing my speed-regulating valve.
structiona plstou 34 is connected to the valve-
arm 10, and this plStOIl being balanced be-
tween the pressure in the elevator cyhnder:
(admitted through the pipe 35) and the spring
| 36responds toevery variation in the eylinder-
| pressuretoopenorclosether egulating-valve,
This al‘ranﬂew
ment, however, constitutes no part of my
jpresent mventmn but forms the subject-
~matter of an ‘Lpphga’umu filed by Richard T.
Crane, and is therein more fully described.

and thus control the speed.

Having thus described my invenftion, what
Iclaim as new, and desn e to secure by Lettel*s

-Patent 18—~ -
1. In a hydrauhe elevatm‘ ‘bhe combmatmn |

' with a car, a ¢ylinder, a supply and exhaust
{Shown |

port for said cylinder, and an operating-valve
and a speed-governor valve both eontrollmw
said port, of manual and automatic dewees

connected with said car and. 0perﬂ131nfr said

valves, Subsmntmlly as described.

2. In a hydraulic elevator the combmatwn _'

with a car, a cylinder, a supply and exhaust

| port for said cylinder, and an operating-valve
{ and a speed-governor valve both contr olling
said port, said. operating-valve acting in one

- direction and said speed-governor valve act-

ing in a different d1reetmn of manual and

_ELlltOIIIELtIG devices eonneeted with said ear

and operating said valves Substantmlly'

| deserlbed

_30".
In this con- '
9‘?’

03
mc:.\'.
105 o
100 -

t1s

3. In ahy draulm elemtor the eombmatwu'_ i

‘with a car, a cylinder, a supply and exhaust

port for E‘smd cylinder, and an operating-valve

120

valve both controlling

said port, of m&nual dewees connected Wlth

sald car and operating said operating-valve,
land automatic devwe ‘constructed to oper-

ate said speed-governor alve substwntmlly o
| as shown and described, | |

4. In a hydraulic elevator the combmatwn]_ |

| mth a car, a cylinder, a- mlpply and exhaust
port for said eylinder, and an operating-valve
and a speed-governor valve, both arranged to -
‘control said supply and eﬂmust port, of man-

130

nal devices connected with said car and op-

_emtmw smd opemtmﬁ Vah?"e? antamatw (le-




vices eonstructed to Operate smd speed- ov-f"
ernor valve, and .a motion-retarding device
| construeted to restrain sudden &ctlon of said-
._'_’fspeed—reﬂ*ulatmn' valve, Sllet&I]tl&]ly as de----_
5 seribed. | - .
5. Ina hydrauhe elevator in combma,tmn |
~a car, a cylinder, a port in connection Wlth |
‘said cyhnder an opera,tmﬂ*-valve to open-and |
” elose sa,ld port a speed reﬂ'ulatmﬂ' Va,lve to

_.-_va,ry the size of smd port ma,nua,l devmes eon- 10
| nected with said car to operate said. opemt-
ing-valve, and automatic devices eonstructed
fjto operate smd speed 1emﬂ&tmw Valve |

WILLIA"\I WV DOOLITTLE

Wltnesses - e
T, F. K«,NNEDY
PAUL SYN\TESTVEDT
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