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To all whom it may concermn:

Be 1t known that 1, ELTAS MARSHALL, of
Boston, in the county of Suffolk, State of Mas-~
sachusetts, have invented certain new and
useful Improvements in Automatic Electric

Pressure-Retaining Means, of which the fol-

lowing 1s a Spemﬁeatmn

ThlS Invention consists essentlal]y in the
application of a pressure diaphragm to the
pressure receptacle of a hydraulic elevator
system pump, and in and to the combination

therewith of a suitable electric three point

switch device, rheostat and two electric mo-
tors, and in and to the arrangement of parts
respectivelyin circuitwith each other, where-
by theelevator mechanism may be soactuated
as to fulfill the requirements as attained by
steam and 1ts machinery and this invention

consists essentially ia the application of one

of the two electric motors asa means whereby
the rheostat as presently described, through
thecombination of a pressure diaphragm and
of a suitable three point switch therewith,
and the manner in which their several parts
are in circuit with each other and with the
two electric motors; is caused to so work
through its charged finger as to first cause
through suitable conducting segments pro-
vided thereon, the said motor to receive
action by a complete circuit, and such to
cive movement to the rheostat finger where-
by the other moter receives impetus to work
the hydraulic elevator system pump; by the
same closing its circuit, and then to break its
own circuit by causing the said finger to move
in a certain direction while the circuit of the
machinery driving motor remains closed, and
to cause the said fingerto return from whence
it came at a certain pressure of water and
again break its own circuit together with that
of the machinery driving motor circuit thus
causing all-things to be at rest until the water
pressure 1S depleemted and to again repeat.

In the drawings KFigure 1 111ust14tes my in-
vention in eon;;unctmn w1th a hy draulic ele-
vator system. Figs. 2,
volving my mventmn

Fig. 1 represents the entire hydraulic eleva-
tor mechamsm together with my combined
mechanism to be at rest.

(A) represents the main driving motor, se-

cured to the upper part of the pump frame- |

3, and 4, ave views in-

—m .

work (2), with its armature shaft (a) engaged
with the worm-wheel (4) through the worm
(3) on the armature shaft. The worm-wheel
is secured to the crank shaft (5) of the pump
(1); thus fransmitting movement from the
said motor to the pump. This mode of trans-
mission is not of my invention, but described
and shown to merely demonstrate a method
for such purpose. 'T'his pump isin water cir-
cuit with the various parts of a hydraulic
elevator mechanism, and in order that my
invention may be clearly understood in 1ts
various conditions I will briefly deseribe the
method of utilizing the same water over and
over again 1n a hydraulic elevator system as
shown in Fig. 1, but which 1 do not e¢laim as
of my invention.

(6) represents the pressure tank, that com-
municates with the hydraulic engine (7),

throngh the discharge pipe (8) and hydraulic
valve (9).

This valve is actuated by the ma-
nipulavion of the shipping cable (10), that
passes through the car (11) and returns on
the other side thereof as shown by the ineli-
nation of said cable guided by the idler (12).
When the water is allowed by the hydraulic
valve to enter the hydraulic engine, the car
i1s raised by the engine drawing apart the
sheaves (13) over which the hoisting cables
(14) are wound; in which case the pressure in
the pressure tank becomes reduced by the
water receiving further space; and, in order
to efficiently keep this pressure normal to at-
tain a satisfactory result with the ecar, it is
quite necessary to use a pump and provide
such, with a means whereby the said pump
may be so actuated as to keep normal the
pressure within the pressure chamber (6).
The pump draws the water from the open
tank (15) through the pipe (16) and dis-
charges it through the pipe (17) into the
pressure tank.

(18) and (19) denote a pressure valve, and
pressure discharge pipe, which is to discharge
the water over a ceuam pressure in the press-
ure chamber into the open tank (15). When
the car 18 caused to return to its primary po-
sition as shown by Fig. 1, through the hy-
draulic valve, the weight of the car dis-
charges the water out of the hydraulic en-
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gine into the tank (15) through the pipe (20).

IFig. 1 as before stated represents the en-
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tire machinery therein shown to be at rest,
and I now will proceed to deseribe the opera-

tion of such. When the hydraulie valve has

been so actuated by the manipulation of the
shipping eable, and the water from the press-
ure tank permitted to enter the hydraulic en-
ogine, such water immediately becomes de-
preciated in 1ts pressure, and the pressure
receptacle (1’) of the pump being in commu-
nication with the pressure tank, the pressure
in such receptacle is varied by the same cause
as with the pressure in the tank (6), and by
communicating a tube (D) from the receptacle
(1") of the pump tothe diaphragm (B) it will
cause its arm (0") to move up and down in a
straight line according to the pressure there-
1 which will equal that within the receptacle
(1) and the tank (6).

My object in causing the diaphragm (B) to
be in communication with the pressure recep-
tacle of the pump and not with the pressure
tank, 1s for two reasons; first if the discharge
pipe valve (21) of the pump should be closed
for certain reasons, the car could be used but
foracertain time,and thenstop, without caus-
ing the pump to work; second, if it should be
closed, and the car started it would not affect
the pump, (2. e.) the pressure in the pressure
tank (6). To the arm of the diaphragm, I
connect the rod (07) and such to the right an-
gled lever (0°),and to such theconnecting rod
(0*); this rod has an elongated hole (0%
through its opposite end, for the arm of the
fulerumed lever (c¢) to beengaged therewith;
this lever is insulated above its fulerum as
denoted by the black surface between its ful-
crum and the connecting rod (0*); this is to
prevent a current that passes through the
lower arm of said lever from charging the
mechanism used to operate such. The lever
(¢’) is fulerumed and insulated as with its
adjacent lever, and both suitably sustain a
horizontal eircuit connectorand breaker (C’);
this horizontal circuit connector and breaker,
consists of a nonconductible body as denoted
by the black surface thereof in the drawings,
provided with suitable conductorsor connee-
tion points (¢®) and (¢*) secured to its ends.
The upper arm of the lever (¢’) engages with
the V shaped snapping device (¢?) hinged as
shown, and provided with a spring (cf) to de-
press the V shaped hinged arm, held by the
insulated switch cabinet (C). By engaging
the above parts as shown and described, the
levers (¢) and (¢’) when brought to a certain
vertical position, are snapped by the above
snapping device, the remainderof theirtravel
without the assistance of the diaphragm (B);
through the elongated hole being in the rod
(bY); thus breaking and connecting ecirecuits,
as and for the purpose hereinafter described.

The driving motor (A) being engaged with
the pump for the purpose, and as desecribed,
I charge its fields permanently, through the
main supply wire (D); (D’) represents its re-
turn wire. 7This circuit is shown to be com-

£02,c81

device engaged therewith, and can be sup-
plied with a current from any desirable source.
From the main wire (D) runs the armature
supply wire (D?) in eircuit therewith and with
the finger (D?) of the rheostat (E).
left hand extremity of the rheostat segment

(e) is connected and in circuit therewith, and

with the Iower brush of the armature of the

~driving motor (A), the remainder of the ar-
‘mature supply wire (D?) which transmits the

current through the said armature, and the

‘upper brush thereof and along the return
wire (D¥) and cut by the main field return
~wire (D).

The rheostat finger (D?) eurving

To the
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farther than the rheostat segment, and these

two parts being in eircuit with the main sup-
ply wire of the armature of the driving mo-

‘tor, and out of contact with each other, as
shown by Figs. 1 and 2, this motor together

with the pump is dormant.

The ecircuit conductor segment (If), is in
circuit with the wire (f) and such with the
contact point (f’) that would transmit the
current through the contact points (¢!) and
(f*), the former is secured to the horizontal
circuit connector and breaker (C’) which is
in 1ts primary position or the position that
equalsa certain pressure, as beforementioned;
and the latter to theinsulated switeh cabinet

(C). The wire (f?) being in cireuit with the
conductor point (/%) and such with no other
‘wire, the current then would flow through the

sald wire and charge the fieldsof the governor
motor (A’) and return by the wire (/%) pass-
ing downthe lowerarm of thelever (¢) through
the double contact piece (f*) then through or
on 1its only ecircuit wire (f7), to the under
brush of the armature of the governor motor

(A’) up through the armature and the upper

bruash, along the wire (/°") thereof to the in-
termediate conductor point ( £9), through that
and up the lower arm of the lever (¢ out
at 1ts fulerum along the intermec or
exit wire (), but, it will be observe said
IFigs. 1and 2 do not show this segment If) on
the rheostat to be in contact with the rheo-
stat finger. Thusthiseircuit is quite broken
and the aforesaid wires and contacts dead,
but, there is another conductor segment (G)

on the rheostat, and as shown by said views,

it 18 in contact with the rheostat finger while
the other two segments are not, the object of
such will presently appear; and, by following
the current as it would flow through this seg-

ment (), along its wire (¢) the circuit there-

of, it will be found, is broken at the contact
point (¢”) on accountof the horizontal cireuit
connector and breaker (C’) being disengaged
therefrom, and from the contact point (f?),
and such from the connecting point (¢®) of the
horizontal circuit connectorand breaker (C’);
hence it will be seen, that the driving motor
and the regulator motortogether with the en-
tire machinery, are at rest and the pressure
normal.

iy

IFig. 5 represents, that the hydraulic valve

- plete, having no circuit connector or breaking | has been opened to permit water from the
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pressure tank to enter the hydraulic engine,
thus reducing the pressure within the same
and the parts in communication therewith,
including the diaphragm, and causing the
arm (0') thereof to recede, and such to ship
the two levers (¢) and (¢’), and such the hori-
zontal circuit connector and breaker (C’) to
their opposite connections. Having thus de-
seribed the meaning of this view, the sub-
ject matter followmn will rela,te the current
courses, connections, a,nd the effects attained
by such. The fields of the driving motor be-
ing always charged; and its armature cireult
broken as before deseribed, it remains broken
until connected by the movement of the rheo-
stat finger, the finger (D®) of the rheostat
being only engaged with the segment (G)
when the above occurrence happened with
the switch and pressure. The charged finger
of the rheostat sends a carrent over the seg-
ment (G) while in the position as shown by
Iig. 2 through the wire (g) over the contact

points (¢’), (¢?) and (f?) respectively, around

the double point piece (/%) over its wire (/7
through the fields of the governor motor (A')
charging such in the same manner as de-
scribed with reference to KFigs.1 and 2; back
again over the return wire (/%), through the
lower arm of the lever (¢) and the contact
point (f¢) over its wire (/°') through the up-
per brush and the armature of the governor
motor, returning through the lower brush
thereof and over its wire (f°), through the
double contact piece (/%) and up the lower
arm of the lever (¢’), out by its fulerum and

over the intermediate or exit wire (f7), thus
causing the armature of the governor motor
to rotate in the direction as d-enoted by the
arrow thereon, before the driving motor re-
ceives action, which oceurs by the motor (A')
nger of the rheostat fo move to
the left thereof_ and by such coming in con-
tact with the rheostat segment (e) through
the action of thegovernor motor. The dotted
fingers (e’) of the rheostat, represent the fin-
ger thereof coming in contact with the rheo-
stat segment and the segment (F), when the

oovernor motor receives its impetus in the

manner as just described. The current ar-
rows onthedrawingsdenote complete circuits,
and where not placed the wires are dead.
The governor motor being set in action, the
rheostat finger travels quickly to the left
thereof, connecting the armature circuit of
the driving motor as denoted by the arrows.
The finger is shown to be midway in full lines
breaking the resistance of the rheostat, and
at its left hand stopping point by dotted lines,
with such resistance broken, 1n which posi-
tion the finger stays until the pressure in the

diaphragm has reached its standard, and the

parts of the switch have been shipped by the
diaphragm to their primary position asshown

by Iig. 4. The dotted finger of the rheostat
to the left thereof as shown i1n Kig. 3 also
represents that the finger when it reaches

this point, has broken th&t circutt of the gov-

|
|

|

ernor motor whieh caused the said motor to
ogive this movement to itself the said finger;
by leaving the segment (G); thus stopping
further action of said governor motor, while
the driving motor continues to work, and thus
work until checked in the manner described
with reference to Fig. 4.

Fig. 4 represents that the required or stand-
ard pressure has just been attained,and that
the diaphragm has shipped the switeh parts to

£

their primary position while the driving mo-

tor continues to work the pump,and that the
switch mechanism has broken the contacts
therein, that caused the governor motor to
swing the finger of the rheostat from its pri-
mary position as shown in Figs.1 and 2 to its
secondary position as shown in Fig. 4; such
being the case, the current now flows from
the rheostat finger, through the segment (F)
and its wire (f) to the contact point (1),
through such and the contacts (¢f) and (f*)
1‘espeetwel} along the wire (/?), through the
fields of the governor motor in the same di-
rection as previously described, out on the re-
turn wire ('), down the lower arm of the le-
ver (c), through the double contact piece (f*),
over its wire (/°), through the under brush
and armature and upper brash of the regu-
lator motor, and along the upper brush wire
(f°), to the intermediate contact point (f),
up the lower arm of the lever (¢’), and out by
the intermediate or exit wire (/7); thus caus-
ing the finger of the rheostat to move in the
rotary direction of the governor motor as de-
noted by the arrow on its armature, and
quickly break the armature circunit of the
driving motor and its own circuits simultane-
ously as represented by Figs.1and 2. When
the finger is caused to move toward its pri-
mary pOSItIOH 1t again comes in contact with
the segment (G), but, before this occurrence,
its circuit has been broken by the switeh
mechanism as represented by Ifie. 4. Thusthe
finger may travel over this segment and not
cause confusion of circults as it remaings dead
until the pressure as before described becomes
reduced, which will again cause the finger to
return to its secondary position until made
normal, and then swing back to its primary
position. Thisoccurrence can happen atany
point between its travel, as the rheostat fin-
ger has not got to be at either one point of
the eztremlty of its movement. Thus it will
be observed that my method of utilizing elec-
tric force to drive a motor, and to stop such
according to a limited pressure,is applicable
{0 more thzm a hydraulic elevator system and
thus I do not wish to limit myself to such;
furthermore it will also be seen that my in-
vention can be caused to work, and such to
worlk other bodies,through a verysmall reduc-
tion of power, and cause such to be retained.
The rheostat finger on arriving at the posi-
tion as shown by the drawings ]J 12, 2, has left
the two segments (e) and (I‘) thus e&usmn*the

)

two motors to be af rest, as the moving palts |

of the switeh mechamsm do not ch&nﬂ‘e their
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contacts through the rheostat finger return-
ing, but thromh the pressure in the dia-
phragm, and the dlaphmﬂm Ilence the fin- |
ger on arriving at its primary position, while
out of contact with the two above segments
is yet in contact with the segment (G), and
the other parts being in their first position
according to a celtmn pressure, they await a
reduced power, as represented by the draw-
ings I'igs. 1 and 2, to occur to repeat that as
hereinbefore described and shown by the
drawings. This rheostat finger can be pro-
vided with any suitable snapping device to
throw 1t at the end of its travels to the ex-
tremity thereof in case it should lag.
IHaving described my invention, I ¢laim—
1. In an electrical means for the purpose as
described, a driving motor engaged with a
pump through suitable mechanical means, so
as to efficiently actuatesuch; having its fields
permanently charged and its armature in eir-
cuit with a rheostat segment as deseribed,
and with the finger thereof such finger bemn
charged with the armature supply wire of Lhe
driving motor, and from the main supply wire,
and engaged with the rheostat segment and
with two other segments on the rheostat, ar-
ranged as shown and described; such seg-
ments being insulated from each other and
theintermediateone being in circuit with the
contact point (f’), and the inner segment
with the contact point (¢’), and such bemn
conductors and engaged with the thOthLt
finger as descubed, a double contact piece
(1* ) arranged as shown, in circuit with the
fields of a motor to aetuate the rheostat finger
as described; a lever (¢) as described bemn
In circuit with the return wire of said motor,
and acting as a means to supply and reverse

40 the current through the armature of said mo-
tor in conjunction with the points (/*) and |

|

|

(%) a double contact piece (f*) arranged as
shown, and in circuit with the under brush
of said motor; the intermediate contact point
(f°) arranged as shown, and in ecircuit with
the upper brush of said motor, and such with
the armature and lower brush thereof; the
lever (¢) as described, such acting as a return
circuit connector for the armature of the last
mentioned motor, in conjunction with the
points (/%) and (f°); the horizontal circuit
connector and breaker (C’) as described, such
being suitably sustained by the levers (c) and
(¢) and engaging with such contacts as de-
seribed; the lever (¢’) or the lever (¢) being
engaged with a suitable snapping device, or
actuated by such for the purposeas deseribed;
the lever (c) being engaged with a suitable
rod as described, and 511(,11 being engaged with
suitable levers f01 the purpose as deserﬂ)ed,
and the lever of a snitable diaphragm being
engaged with said levers, and the diaphragm
being in communication with the pressure
receptacle of & pump, and said pump with
said diaphragm, substantially as set forth.

2. 'The combination with a hydraulic ele-
vator system, 1ts pump, and suitable ma-
chinery to actuate said pump in conjunetion
with an electric motor, of an electric motor
being engaged by such with the pump, and
so actuated by a pressure diaphragm en-
gaged as described, three point snap switeh,
rhecstat and governor motor as described; as
to automdttcally keep a certain p1essule in
the pressure tank of said system, through the
pressure in the pressure receptacle of the
pump? substantially as deseribed.

Witnesses:
THOMAS W. IHOBDAY,
EDGAR D. SEWALL.
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