dgl ot I e
“".1"-'-.. MRt w

(No Model.) 3 Sheets—dhest 1.

J. T. MORROW -
DEVICE I'OR CIRGULATING OR PUMPING LIQUIDS |
No. 539,074, - Patented May 14, 1895.

E J\
| 7 N L
(St V57
ﬁ'gfij]/:Er - |
= ||
T B B d} -__*. —
Al |
' bl br | redr
A A
: f ‘ - E g | l |
I |
[
| ne K 1

@ﬁvb;eaaaa o o J b‘ﬂ.u/ m rﬂf:@vewl:oz

W | %g hio ﬂttoznag% g%@ '

_THE HCRRIS PETERS CO., PHOTO-LITHO., WASHINGTON, D. C.




(No Model.) ' ‘ 3 Sheets:—}-sneet 2.
' J. T. MORROW
DEVIGE FOR GIRGULATING OB PUMPING LIQUIDS

No. 539,074, . ' Patented Ma;y 14 1895

b ::r
Ei- I ﬂ
una .
*I-T+ﬂ -
L -|
[

771
9.4

77

Hl @
/4

.5#_

St
HH

mmaa

%-M%z)@& | | . Y mngé%m*

W -%% e s “%}4‘
THE NORRIS PETERS CO, PHan.u_THu., WASHINGTON, D, C.




 ir e |y MU HRIRE

(No Model.)

No 539 074,

J. T. MORROW

3 Sheets——Sh_aet 3,

DEVIGE FOR CIRCULATING OR PUMPING LIQUIDS
Patented May 14, 1895.

N,
v
LY
\ -
e

Cr

: 772.

II' e L—
12—
- .
H-IFL———-—_
!"'H':- T
H—
.. 1] -
=
‘o
- -
-—-; +
I
=k
n =
\, i =
» -
P

-h P
L3

I”I,, 'rql d

]
| h'i
|

H

:

i

1

il

3513; fuo attow%

-

o

P 7

THE MNLRRIS FETEHEl €O, PHOTO-LITHD., WASHINQTON, D. C,

1

il

li

M’nmmm

(R

—

|




10

20

- 30

UNITED STATES

PateNT OFFICE.

JOHN T. MORROW, OF GREAT FALLS, MONTANA.

DEVICE FOR CIRCULATING OR PUMPING LIQUIDS.

-

SPECIFICATION forming part of Letters Patent No. 539,074, dated May 14, 1895.

Applioation filed October 9, 1894,

‘Serial No. 5“25 385, (No model.)

To all whom it MY CONCETTL: -

Be it known that I, JouN 1. MORROW of
Great Falls, Montana, have invented a new
and useful Device for Circulating or Pumping
Iiiquids, of which the foliowing is a deserip-
tion, referring to the accompanying draw-
ms‘:q, which fotm a part of this specification.

The object of the invention 18 to pump or

circulate liquids, especially liquids of an acid
nature where a rewu]ar discharge or circula-
tion is desired; and while in the drawings I
haveshown one arrangement of tanks throun'h

which the elrcula,tlon 18 carried it must not |

be understood that my invention is in any
way restricted to such an arrangement, which
I show merely to indicate one of the many
applications of my invention.

Briefly myinvention effects the continuous
and almost uniform flow of liquid from one
tank to another by means of two reservoirs
which are alternately filled and discharged
by means of ‘an electrically controlled auto-
matic valve which supplies compressed air to
the reservoirs or tanks.

‘ated by means of two or more solenoids, or

series of solenoids, drawing upon coils or
plungers secured to the Valve stem. |
The pumping reservoirs are placed some-

what below the level of the liquid to be

purzped so that they fill freely when the air
is allowed to escape. When the valves are at

one limit of travel air pr'essure isadmitted to |

one of the pumping reservoirs, driving the

~liquid therein through the proper channel
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into the tank to which the liquid is to be
pumped,—a check valve closing and pre-
venting the back flow of the llqmd into the
tank from which the liquid was originally
drawn.
solenoids the circuit is closed across a space
traversed by the flow of liquid, and the cur-
rent so passing controls the position of the
valve, holding it wide open. At the same
time, however, the opposing solenoid is closed

through a suitable resistance permitting the

flow of a current too weak to overcome the
pull of the other. When, however, the flow
from the pumping reservoir or tank is ex-
hausted the circuit formed by the flowing
liquid is broken and then the opposing solen-
oid being free fo act closes the valve of that

The valve 18 actu- |

In this position of the valves and |

| reservoir and opens slightly the valve into
‘the other reservoir starting the pulsation in
the second reservoir. When the liquid has
filled the pipe leading to the receiving ta,nk 55
_the circuit is elosed dlreetly through the fAow-
ing liquid as before, and the second solenoid
in turn acts to open the valve wide and at the
same time open the exhaust from the first
pumping reservoir.
|~ Such briefly is an indication of the ceneral
operation of my invention.
"~ The details of the invention as illustrated
in one preferred embodiment, together with
‘: certain minor features and obJects of the in-
‘vention, will be more clearly apparent from
the followmﬂ* description and the accompany-
!; ing drawmfrs
) Figure 1 is a diagrammatic view showing
the general arranwement of the tanks and ap-
paratus for eontrollmf‘r the discharge or cir-
“eulation of theliquid, thoucrh as a,bove stated,
it must not be understood tha,t 1y electm
‘magnetic valve - controlling apparatus for
pumping or circulating liquids is in any way
‘restricted to precisely suoh an arrangement.
Fig. 2 is an elevation, partly in section, show-
‘ing the electromagnetic reversing mechamsm
for the valves, together with- the valves, in-
cluding a dlaﬂ'rammatlc illustration of the
:electrlc connectmnq the whole being shown
in the position when the richt-hand pumping-
reservoir is commencing lts pulsation. Iig.
3 18 a horizontal cross- seetlon of the valves,
shown in the same position asin Fig. 2. Figs.
4 and 5 are elevation and cross-seetion corre-
sponding to Figs. 2 and 3, but showing the
apparatus in the extreme right-hand pOSltIOH
| when the right-hand tank or reservoir is in
full operation. Figs. 6 and 7 are detail plan
views of movable smteh contacts for effect-
ing some of the electric connections.
| TthHﬂ"hOllt the drawingslike letters of ref-
-erence. mdlca,te like parts
Referring tothegeneral arrangement shown
in Fig. 1 B is the tank from Wthh the llqmd
‘is to be drawn or discharged into the receiv-
ingtank C/. I will refer to these tanks here-
inafter as the dlscharn‘e tank and receiving
tank respectively. 100
DIl and D7 are respectwely the left and

richt hand pump reservoirs or tanks which
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for convenience of description and greater
distinection, I will call eggs without intending
in any way to limit myqelf by the expression
to any precise form.

bl and br are respectively the left and r1ght-

hand passages for the liquid from the tank I3

to the eggs D.
Thmun‘hout the deseuptlou I will use the

small letters I and 7 to designate the parts be-

longing particularly to the right and to the
left-hand eggs D;—using other reference let-
ters, either with or without those, to indicate
the other parts either generally or with par-
ticular reference to the egg with which they
are associated.

The intake pipes 0 have check valves per-

mitting the flow of the liquid from the tank-

into the eggs but checking any return flow.
The eggs are air tight and connect with the
valve mechapism V by means of the pressure
pipes d through which air pressure is sup-
plied from a suitable source E, and through

which also the air within the eggs is allowed'_

to exhaustat the proper timeinto the exhaust
passage E’. Uptake passages C extend from
the bottom of the eggs to the receiving tank
C’in a position to discharge into the metallic
funnels If throagh a short airspace. T'he up-
takes C and the funnels IF are electrically
connected with a source of eurrent and with
the respective solenoids so that the discharge

of the liquid across the space between the

mouth of theuptake pipeand its correspond-

- ing funnel closes the electric circuit and en-

35

40

45

so spectively at dl and dr.
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ergizes thesolenoid, as will more fully appear
fromthe otherfigures. From Kig.1, however,
it will be seen that when the exhaust isopen
from one of the eggs it will be filled from the
tank I3, and while so filling the other egg pre-
viously filled may be discharged by pressure
through 1ts pressure pipe and the liquid pass
thouuh the euueqpondmw uptake into the
tank C’

In Figs. 2 and 3 details of the valves and
electrical connections are clearly apparent.
The valve proper v may be a slide valve as
showi, the ad mission passage being indicated
at K and the exhaust at E’. The right and
left hand pressure connections are ‘shown Te-

indicated at G and the solenoid cores or plan-
gers by II. At J are shown a pair of termi-

"nals or leading-in wires from a battery or any

convenient source of electric energy. One
terminal, which forconvenience I will call the
positive, is connected to the funnels [ by

.means of the conduectors f,and to thetwosnap

switches, which will be presently deseribed,
by means of the conductors m. From these
switches the conductors m lead through re-
sistance N to one terminal s of each of the re-
spective solenoids 5. T'he same terminals s

~ are connected with the uptake pipes C. The

N
n

other terminals T of the solenoids are con-

nected by ¢ directly to the negative conductor

J. When the vaives are in the position shown

The valve stem 1S

|

1ng
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air will be admitted from the supply pipe E

through the port dr and into the right hand
egg Dr. This will force the liquid th muwh the
uptake Cr. It will be noticed that the pmt cr

is very slightly opened,-thereby preventing a

79

rush of theliquid until the pressure of the col-

umn within the uptake has been established.
When, however, the liquid begins to flow from
the moath of the uptake into the funnel I»
theelectrical connection is completed between

‘the nptake and the funnel and the full force

of the current flows through the right-hand
solenoid S7.. T'he electric circuit is from the
positive wire J through the conductor f to the

funnel I'r, thence through the flowing liquid

to the uptake Cr and by the conductor s" into .

the terminal s of the solenoid S7 and thence
back to the negative conductor J by way of
terminal 'l and conduetoré.  There being no

resistance save that of the solenoid core and
of the conductors, the maximumcurrent flows
‘and the solenoid core Hris drawn to the right

opening the valve ¢ wide and admitting the
full pressure to the right-hand-egg Dr.
I will now deseribe the switching mechan-

“ism by which the circuit is made a,nd blohen

through the resistance N.
I’m 4, as already described, illastrates the
extreme right-hand position of all the parts.
Figs. 6 and 7 are plan views of certain de-
tails of shifting mechanism by which the
switch plates P are shifted laterally into and
out of the path of the snap switeh contacts OF t
At h are shown the brackets or standards
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carrying the right and left-hand snap switches

Of, Or. The actuating springs for the snap
switches are shown at o, the controlling trig-
gars at Q, the releases for the triggers at Q’,

and the cocking rods at UJ. In the figure the

snap switeh Or has just been cocked by com-

ing into contact and compressing 1ts spring

a,f_famst the cocking rod U. Theextreme mo-

tion to the right causes the statlonaly release

Q’ to clear. the tri coer  allowing it to fall
and catch the switch. The other switch Olis
shown at the other limit of its motion, the
trigger still holding the spring compressed
and ready to release when moved sufficiently

105
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to the left to come into contact with 1ts re-

lease Q’. The switch plates P are each

mounted upon a piece of ebonite, or otherin-

sulation, and travel laterally or tranwemely
upon the slides Pp.
movement is effected by means of the bell
crank levers K, the free ends & being alter-
nately brought in contact withthe tappets A’
which move with the brackets i and the so-
lenoid cores; turning the bell cranks and giv-
a transverse motion to the other arms.
This transverse movement is transmitted to
the respective swilch plates I’ by means of the
projecting rods or arms P’ connected Ly a
pin-and-slot or other loose connection with
the bell crank leversand carried by the blocks
of insulating material. When the valves are
in the extreme right-hand position, as in Fig.

in I'igs. 2and 3, it isclear that the compressed | 4, the plate Plisdrawn intoline with thesnap

The transverse sliding
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switch contact OZ-,‘ the tip of the contact Ol | The pressure of the air flowing down the cof—

being clearly indicated in Fig. 7. With the

other switch plate Pr, however, the reverse
action takes place the plate being moved out

of the line of travel of the snap switch con-
tact Or. Thus at the extreme right-hand
travel of the valves the switch plate Pl is
thrown into contact with the snap switch con-
tact Ol and the circuit of the left-hand solen-
oid SI closed through the resistance NI.
the same time the switeh contact plate Pr 18
moved out of line with its snapswitch contact
Or so that the returning movement of the
valves toward the central position will not
close the switeh. Of course in the extreme
left-hand position the plate Pr is shifted in
turn. into line with its contact, ¢losing the
circuit through the resistance N7 and the
right - hand solenm(] while the plate P/ is

drawn out of line wuh its switeh contaect so

that when the valve action moves again to

the right toward the central pOSIthﬂ its con-

tact will not be closed.

Figs. 6 and 7 correspond on a lmu'er scale
and in plan view to the position sho_wn in Fig.
4 1n elevation, but the bell cranks K and their
connections, which would appear in the back-
ground of Ifig. 4, are omitted thereform for

the sake of clearness, the movable tappets

k’ being however shown dependent from the
brackets /.
As my whole valve apparatus and electro-

magnelic reverser issymmetrical, I have only
shmm the positions as it is just opening the.

right-hand valve and as the right-band valve

‘is wide open, the position for the left-hand

valve just opening and the left-hand valve
wide open would be in all respects but an
inversion of the views shown and are there-
foresuperfluous. Indescribingtheoperation
of the snap switches, however, I will startfrom
the extreme left-hand position of all the parts
following their action and tracing out their
successive motions into the two positions
shown respectively in Figs. 2 .:md 3 and 1n
Figs. 4,5, 6 and 7.

When the current flowing through the ]eft-
hand funnel F{ breaks and de-energizes the
left-hand solenoid,the weaker current flowing
in the right-hand solenoid through its resist-
ance N7 in a manner exaetly similar to that
described In connection with the left-hand

~ solenoid S/, draws the parts to the right to-

55
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ward the position shown in Figs. 2 and 3.
Upon reaching the position shown in Figs. 2

-and 3 the snap switch Or is released by its

trigger Q eoming into contact with the sta-
tionary release Q" and the switch snaps from
its contact plate Pr breaking the ecircuit
through the resistance N7 and the right-hand

solenoid and leaving both solenoids de-ener-

gized. At this position, however, which is
slightiy to the right of the central position
of the valves, the admission of air from the
supply pipe K into the port d/ of theleft-hand

egg Dl is checked and theright-hand port dr |
slightly opened, as clearly shown in Fig. 3. i

At

;

responding passage d into the right-hand egg

dr. closes the check valve in the intake brand

forces theliquid within D7 gently through the
uptake Cr and funnel Fr into the tank C’.
As soon as the flowis established between the
intake Cr and. its funnel K7 the cireuit is
thereby closed direetly through the right-hand
solenoid and the valve drawn strongly to the
right to its extreme position, as shown in I'igs.
4and 5. This cleariy opens wide the port ar
and permitsthe exhaust of the air within the
left-hand egg d/l through its pressure pipe and
port dl into the exhaust passage El.
same time this extreme motion to the right
has brought the switch O/ (which was cocked
in its extreme left-hand position) to its right-
hand limit; and brought the corresponding

contact plate Pl into contact with it by shift-
ing the bell erank. lever K by means of the

tappet kl, all clearly shown in Figz. 7. The
closing of the switch. Ol, Pl, establishes the
minimumecurrentin the left-hand solenoid S/,
the circuit being through the conductor m,
switch and switch- plate OZ Pl, resistance NZ
solenoid, and conductor .
the switeh Orhas been cocked by coming into
contact with its cocking rod U, and its ham-
mer becoming clear of the release Ul drops
into place, ready for the left-hand ecyele.
Upon the cessation of flow into the funnel Bz
the circuit through the right-hand solenoid is
again broken and by the pull due to the mini-
mum current in S{ the other half of the com-
plete eyele repeats itself in a manner sub-
stantially similar but of course the reverse

-of that already described while the valve

was being moved successively to the right.
When, thelefore the liquid is blown out of
one of the eges, the air pressure is al once
shut off from it and the admission to the other

egg slightly opened. As soon-as the electric

circuit is closed by the flow of the liquid into
the funnel of this second egg, the admission
is opened wide and - the exhaust from the first

egg takes place, such egg being filled (elther |

by the gravity of the ligquid or by the appii-
cation of a vacuum exhaust) from the dis-

charge tank B. The maximum pull of one

solenmd when enerﬂ‘lzed through the flowing
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liquid, need not exueed the minimum of the

other by any great amount; so that the resist-
ance N may be small. Any electrical equiva-
lent for the resistance may of course be iIn-
troduced, such, for instance, as using-sepa.-
rate coils upon the solenoid of less ampeére

turns than those energized directly through

the funnels and ﬂowmﬂ' lignid. So also many
other equivalents, both electrical and me-

I20

chanical, may be substitutedin my invention

without in any way interfering with its prin-
ciples, and I have pu1:};)()531&-}13;r omitted the
enumeration of these, as well as many details
of construction, because to set these forth at
lengtn would obscure rather than make clear
the more essential features of my device.

I30

I believe I am the first to acecomplish cer-
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t.%l,in..of:my results, as well as the first to con-
struet my apparatus for accomplishing them,

and therefore I claim, broadly, and desire to

secure by these Letters Patent, together with
all such modifications, substitutions, and ad-
ditions as may be made by mere Skll] elec-
trical or mechanical, and with only the limi-
tations expressed or by law implied 1n view
of the related art, the following:

1. In a device for pumping 11q111dS the patr
of egas D, the intake and uptake passages
therefor, the pressure connections d, control-
ling valve or valves and exhaust aud supply
pipes, the receiving reservoir or tank C’,in
combination with the oppositely acting solen-
oids and cores, the snap switches, and connec-
tions with a suitable current source, and the
controlling circuits completed thr()lwll theliq-
uid ﬂowinﬂ* in or from the lespective uptakes
and bloken when such flow ceases, substan-
tially as described. |

2. In combination in or with an electro-
magnetic device for pumping or controlling
the pumping of liquids, a controlling circuit
therefor comnleted through the flowing liquid
and broken upon the cessation of flow, sub-
stantially as set forth.

3. The electro-magnetic shifting mechan-
ism for governing the cireulation of liquids,
consisting of oppositely acting solenolds and
cores, and controlling circuits therefor, one
circuit of each. solenoid being completed
through a switeh actuated by the movement
of the solenoid cores, and a second incomplete
circuit for each solenoid arranged to be closed
by the passage of the liquid across the break
in such circuit, substantially as set forth.

4. The eleetm magnetie shifting mechan-
ism for governing the circulation of liquids
consisting of oppositely acting solenoids and

circuit of each solenoid being completed
through a switch actuated by the movement
of the solenoid cores, and a second incomplete
circuit for each solenoid arranged to be closed
by the passage of theliquid across the break in
such circuit, the said switehes being arranged
to be closed when the cores are drawn farthest
out from the corresponding solenoid and
opened by the return movement of the cores
somewhat more than half way, and means con-
trolled by the said solenoid cores for alter-

nately foreing the said liguid through pas- i

539,074

| sages and across the bleaks in the said in-

omplete circuits whereby alternate pulsa-
tions of the liguid may take place at first
oently and then full force, and the reversal of
the said device occeur upon the cessation of
each pulsatlon or flow, substantially as set

forth.
5. The electmmawnetm shifting mechan-

ism for governing the circulation of liguids,

consisting of 0pp051te1y acting solenoids and
Cores, and controlling circuits therefor, one

circuit of each solenoid being eompleted
through a switch actuated by the movement

of the solenmd cores, and a second incomplete

circnit for each solenoid arranged to be closed
by the passage of the liquid across the break
in such circuit, the cirenits through the said
switches benw_of weaker effect upon the so-
lenoid cores than the other cireuits, substan-

tially as set forth.
6. The pair of solenoids and cores for actu-—

ating a shifting device, and electric circuits

for drawing the said cores toward one or the

other of the said solenoids alternately,in com-

bination with the second eircuits for the said
solenoids containing the switches and resist-
ances, the said Smtehes being actuated by the
motion of the soleumd cores, sub%tantlallv as
set forth.
7. The movableswitch plate P, co-operating
snap switch contact O, and solenoid circuit
controlled thereby, in combination with
means actuated by the said solenoid for snap-
pmﬂ' and cocking the said switech and for giv-
ing travel to the "said movable switeh plate,
Substantlally as seét forth.
S. The double valve for controlling the ad-

mission and exhaust to and from two portsdr,

dl, the pair of solenoids acting upon the said
va,lve and connections and means for ener-
oizing the said solenoids dltemately weakly
and then strongly, thereby opening the ad-
mission slightly and then fully to each of the
said ports and exhausting from the other, sub-

| stantially as set forth.

In testimony whereof.1 have hereunto set

iny hand, at Great Falls, Montana, this 20th 100

day of beptember 1894.

JOHN T. MORROW.

Witnesses: |
"R. H. OLIVER,
C. P. I-IADLEY_.
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