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.

To all whom it may concern:

Be it known that I, EDWARD IL DEWSON
- Jr.,acitizen of the United States, residing at
Lynn, county of Essex, State of Massaehw
t getts, have invented certain new and useful
Improvements in Pneumatic Controllers, of
which the following is a specification.
My invention lelates to pneumatic or fluid-
pressure controllers,and 1 havedevised it es-
1o pecially with a View-to its application to elec-
tric locomotives, although it might be equally
well applied to other devices where an oscilla-
tory or to and fro movement can be used.
In this specification and the accompanying
I5 dl&WlI]ﬂ'S I have shown and described my ap-
paratus as applied toaswitch for controlling
electric locomotives having a plurality of mo-
~ tors, by changing the connections of the sev-
eral motors throuﬂh various steps from series
to parallel and 1111;r0d1101ng resistance into
‘the circuit at each change of connections to
preventarcing. Thisswitchisfully described
and claimed in an application for Letters Pat-
ent recently filed by Walter H. Knight and
John W. Darley, Jr., and forms no part of the
presentinvention, which relates only to means
for operating such a switch orsimilar device.
In carrying out my invention I provide a
cylinder or cylinders with a piston or system
3o of pistons therein, and connections through
- which fluid pressure may be brought to bear
on either side of the said plston or pistons
‘causing a movement thereof in either direc-
ﬂ - tion at “will, T prefer, however, on account
35 of certain mechanical advantawes hereinaf-
- ter set fortn to use twoopen ended cylinders,

20

having their open ends opposed to each other,

- with a piston in each, the two pistons being
connected fogether by a rod. Since I prefer

qo this form, I have shown 1tin the accompany-

.ing drawin os, and will refer more particularly

to it in the following description, it being
uanderstood, however, that a single cyhnder
might be ar ra,ncfed so as to form a Subbta,ntlal

45 equwalenb for the two shown. These cylin-

ders are respectively connected to a common |

source of fluid or gas under pressure, air be-

- ing the most Sultable medium, through inde-
: pendeut pipes and a three-way cock, Whereby
so the air or fluid may be admitted to elther ab

cylinders.
catch traveling over a notched scale corre-

‘stantly under pressure.

will be forced from the cylinder into which

the pressure medium is introduced toward
the opposed eylinder, the movement of the
rod in one direction or the other being thus 53
controlled by the manipulation of the three-
way cock. The movable rod carries a rack

or other suitable gearing device whereby the
switch eylinder is rotated. . The switch cyl-
inder has a stop-wheel rotating with it on 6o
the same axis consisting of a disk having
its periphery cut away so as to form shoul-
ders adapted to be engaged by a stop act-
ing thereon and actuated b the same lever
which controlsthe three-way coek between the
source of pressure and the pipesleading to the
The said lever is provided with g

sponding to the position of the stop or lock-
ing device aforesaid so that by placing the
lever at the proper notch the stop-wheel and
switch cylinder rotating therewith may be
arrested at any desired pomt The lever nor-

70

‘mally rests on the.second notch in which po-

sition the cock is closed to both pipes. The 43

first forward step of the lever (viz. from the

second into the third noteh) operates the cock
so that pressure is brought to bear on the pis-
ton which operates the mechamsm in its for-
ward direction; at the second step the stop
is moved so that the cylmdel may rotate un-

S0

til brought up by the stop in its new position;

at the third step the stop is again moved so
that the cylinder may rotate a little further,
and so on, the valve remaining in the same
position, so that the operating plston is. eon-
When it is desired
to reverse the operation the lever is quickly
brought back to the extreme end of the
notohed scale namely to the first noteh, there-
by reversing the valve and rotating the cyl-
inder 1n the opposite direction.

The apparatus and mode of operation will
now be more fully explained, reference being
made to the accompanying drawings in whmh
like letters represent like parts.

Figure 1 is an elevation of the appa,m,tus

95

with a portion cut away.to show the rod and

rack carried by the pistons and the pinion
actuated thereby The switch eylinders are 100
also shown in dotfed lines. PPart of one of

will, so that the pistons and connecting rod | the air cylinders is in section to show the
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piston.
on the line u, v, Fig. 1. IKigs. 3 and 4 are
sectional views of the cock.
are details in eross section on lines w, o, and
1, 2, of Fig. 1 respectively. Fig. 7 1is a view

and Darley aforesaid. Iig. 8isadevelopment

of the switeh eylinder, to which I have shown |
my deviceas applied, with the contacts there-

on, and the fixed contacts engaged thereby

showing how the various combinations are

effected by the revolution of the cylinder.
IPig. 9 is a cross-section of a portion of the
switch showing the resistance cylinder and

14 are diagrams showing the eircuit of four
motors as affected by the switeh.

Referring to I'ig. 1, Aand B are open-ended
cylinders in line with each other having their
open ends opposed to each other, and each 1s
provided with a piston, the two pistons being

connected together by arod. A portion of the |
cylinder B is cut away, showing the piston B’ |
and the connecting rod C which carries the

rack D. Meshing with the rack D is the pin-
ion I& to which is imparted a rotary motion in
one direction or the other as the piston rod
moves between the cylinders. This pinion
carries with it the main switeh cylinder L and

ihe stop-wheel G the funection of which will be |

hereinafter explained. In order to operate

" the rod, a suitable pressure medium such as
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6o as 1%

compressed air is introduced to one cylinder
or the orher through the pipes a and b respect-

gsource of supply, and a three-way cock 1 con-
necting the pipe H to the pipe « or b as de-
sired. The construection of the said cock is

clearly shown in I'igs. 8 and 4 in which ¢2isthe |

valve provided with a port ¢ having a wide
mouth to receive air from the inlet H” and a
narrow opening which may be opposed, as the
valve is turned, to the outlet &', to the closed
portion ¢ or to the outlet 0.

of air from the pipes «¢ and b respectively;
that is when air is admitted to eylinder A by

eylinder b exhausts through pipe b and port
b? as the piston moves into said cylinder B.

3 i a spring which holds the valve in close
contact with 1ts seat.

1,) areradially attached to the shaft 2 thereof,

the former adapted to be engaged by a pro- |
jection J? (Fig. 6) on the main operating lever

J, and the latter acted on by a spring 2 be-
tween it and some fixed partof the apparatus,
A projection 2’ is provided, against
which the arm <* is normally held by said
spring ¢ when not engaged by the lever J.
In the position of the valve corresponding
to said normal position of said valve arm 7%,
pressure is admitted to the eylinder I3, which
tends to rotate the pinion K and thestop-wheel
G from right to left and thus start the switch

Fig. 2 1s a cross section of the same

Figs. 5 and 6 |

. | bear on the piston B’.
To operate the valve, arms ¢* and 2, (Fig. |

524,541

| eylinder and the mechanism controlled there-

by. The rotation of the stop-wheel, however,
is at this stage of the operation prevented by

| a stop K hereinafter described, which 1s oper-
- ated by the lever J, but not so operated until
of the apparatus applied to a series-parallel |
switch set forth in the application of Knight |

after the valve is opened to the eylinder B,
a further movement of the lever being re-
gquired after the valve 1s in its normal posi-
tion aforesaid, to actuate thesaid stop Ik and
release the stop-wheel. The said stop-wheel
G consists of a disk baving 1its periphery ra-
dially eut into at predetermined 1ntervals so
as to form, as it were, a consecntive series of
integral concentric segments increasing in

_ ' length of radius from the starting point of ro-
blow-out magnet and Figs. 10, 11, 12, 13 and |

tation, so that the periphery of the disk is
made up of a series of concentric ares termi-

| nated respectively by the shoulders ¢/, ¢%, &e.

These shoulders are adapted to be engaged as
the disk rotates in its forward direction by a

| stop K consisting of a bolt or bar spring-
pressed against the periphery of the disk. A

spring K’ for this purpose is shown in Fig. 1
attached to a ring or projection on cylinder I3,

The stop IX travels in a grooved track K2
radial to the periphery of the stop-wheel and
is shown in the drawings in its normal posi-

| tion, namely against the periphery of the stop-
l wheeland engaged by theshoulder g’ whereby

the gald stop-wheel is held stationary in its
initial position. A slot K° (shown in dotted
lines FFig.1)is provided near the outer end of
said stop, whereby the arm J’ of the lever J

| is free to engage with the portion IK* of the
| stop K and draw said stop away from the stop-
ively, by a pipe II communicating with a

wheel as the lever J is pushed down. A re-

| verse movement of the lever, however, is not

communicated to the stop so that its move-
ment in the other direction is entirely de-

pendent upon the spring above described.

 The leverd is provided with a supplementary

handle 7 controlling a cateh 5" adapted to en-

| gage successively with the notches 92 72 4 &e.,
| each of which correspondstoa predetermined

b position of the switch eylinder as will now be
a® and 0? are exhaust ports for the discharge |
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80

Qo
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103

110

described. Assuming the leverto bein such |

a position that the catch 7’ is in the noteh 7

: |.(in which position the valve I is closed) let it
turning the cock to the outlet a’, the air from |

be moved to the next position with catch 5’
in noteh 3. The valve, following the lever

| through the action of its spring 7, is then

open to the pipe 0 and pressure is brought to
The arm J’ however
has not yet acted on the stop I< but is in con-
tact with portion K* ready to move the stop
at the next step. TheleverJ is nowin a neu-
tral position between the valve and the stop,
both of which are in their normal positions
and substantially acting against one another
so that pressure is at hand to rotate the cyl-
inder as soon as the removal of the stop K
from engagement with shonlder ¢’ will admit
of suchmovement. Theleveris then pushed

down until the catch 7" isin the noteh 7% thns
withdrawing the stop K from the shoulder ¢’
and permitting the cylinder to rotate until
stopped by the shoulder ¢® coming in contact

115
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with the stop K, it being understood that the
valve is constantly open to cylinder B during
the further movement of the lever in this di-
rectlon The next stop brings the shoulder
¢® into contact with the stop K, after due ro-
tation of the c¢ylinder, and so on around to g*?
which is the limit of positive rotation of the
stop-wheel. The segment between g** and g’
forms a long shoulder g*, which engages the
stop K When the cylinder has completed 1ts
rotation in its backward direction and reaches
its initial position after a reversal of the
valve as shown hereinafter. Since the op-
erating lever is so arranged that the valve
must; be in a position to adrmt pressure tothe
piston B’ before the stop K can be operated
at all, it is obvious that the action of the
smt(,h will be sudden and rapid,and thatsaid

‘switch will be firmly and positively held at

the desired position determined by the posi-
tion of the lever and stop, by the pressure
constantly tending to rotate it and the stop
acting against the pressure to prevent rota-
tion. In its application toan electricswiteh
this i3 an important feature, since 1f 1S essen-
tial that the changes of connection be made
rapidly and absolutely without the possibility
of resting in an intermediate position where
a destructive arc might be pla,ymﬂ‘ unknown
to the operator.

When it is desired to reverse the switch
and stop the motor the operation is as follows:
The lever J is quickly brought back to the
position shown in Fig.1 of the drawings with
the catch 4’ in noteh 4° thereby engaging the

|

i

~arm ¢* of the valve and turning said valve to

admit pressure to the pipe «, when the cyl-
inder will begin to rotate in the opposite di-

- rection, while the stop K under the action of

40

45

55

its spring will pass from one shoulder to an-
other of thestop-wheel like apawl on a ratchet
without affecting the rotation of said stop-
wheel. Suppose for example the lever is in
the last position (notch 15) and the stop K
against the shoulder ¢g'*. When the lever is
drawn. back to the first position, air 1s ad-
mitted to cylinder A rotating the stop-wheel
from left to right. When the shoulder g
reaches the stop, the latter under the action
of its spring drops over said shoulder to the
surface of the next and the stop-wheel con-
tinues to rotate until it reaehes its normal
position between the shoulder g’ and the long
shoulder ¢® on the opposite side of the seg-
ment which forms shoulder ¢'*. The ¢y lin-
der is now held by the stop K so that it can-
not rotate in either direction until said stop
is operated again by the lever J; and the mo-

- tors aro out of cireuit.

60

If it is desired to reduce the ‘%peed of the
motors by stopping the switch cylinder at any
intermediate position when rotating in its
backward direction (from left to rw‘ht) the

- lever is quickly broughtto the position shown

in the drawinﬂs, and the cylinder allowed to

| above referred to.

when the lever may be returned to the proper

notch 42 reversing the direction of rotation

of the cylinder and setfing the stop K so as
to engage the desired portlon of the stop-
wheel Supposerfor example, the stop is at

g® and it is desired to move the switch one

step back. The lever is moved as just de-
scribed to noteh 4* and held there until the
indicator G’ which may be provided with a
suitable scale on the casing of the device, al-
though it is not shown in the drawings, shows

that the shoulder ¢! has passed the stop, and

then the lever is quickly moved to notch 5%,

when the cylinder is 1everbed and stopped

at g“

It is of course obvious that the stop-wheel
G may be arranged in any manner suitable
for the work 1f has to do; that is the cuttings
may be so spaced that the cylinder will travel
any predetermined distance at each step in
the regulation. Notches or teeth moreover
might be substituted for the shouldersshown
in the drawings by slightly modifying the ar-
rangement of the operating lever. In the
present instance it will be noted that as the
cylinder begins to rotate it travels a very

75

80

Qo

short distance at each step, but after it has -

completed about a fifth of its revolution a con-

siderable distance 1s traversed at one move-

ment of thelever. The reason for thisis that
it would be unsafe to take the first steps in
controlling electric motors suddenly, while
afterthe motors have attained a considerable
rate of speed, so that counter-electro-motive
force is being developed, it is Ppossible to
change connections rapidly. - Thisis fuily set
forth in the application of Knight and Darley

It is obwouq however,

95

| gole

105

that the same principle would apply to any

other source of motive power in overcoming
the inertia at starting.
The special advantage of a pneumatic con-

troller of this kind is ifs absolute accuracy in

obeying the movement of the lever and the
certainty that the switeh will be in preciselv
the position Indicated by the lever, while
a meechanically operated switeh is liable
through looseness of gearing or other cause
to fail in the accuracy of action required in
this work. T'he pressure medium may be eas-
ily obtained by means of a compressing pump

operated by a small motor in the same cir-
cuit with the locomotives;and if an air brake
is to be used the same source can be made to

supply both brake and controller.

- The apparatus embodied in my invention,
comprising two open ended cylinders with a
connecting-rod 'reciprocating between them
is simple and compact. The cylinders them-
selves afford a support and guide for the rod,
obviating the need of speclal guides or ways

for the same, as would be necessary with a

double-headed cylinder. The valve arrange-
ment also is simple and effective, a,dmitting

as 1t does a constant supply of the pressure

rotate in its backward or negative direction | medium to the working ecylinder during the
until just after the desired pomt is reached, L “gstep-up” movement of the switeh G}?lluder

L10
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controlled by the operating lever and step-by-
step device described, without the possibility
of being acecidentally shut off, since it is in-
dependent of the operating lever when once
opened.

The switch or controller for the operation

of which I have especially designed my pneu-

matic device herein set forth, is illustrated
in IFigs. 7 to 14 of the drawings, and may be
briefly deseribed as follows: It consists of
two cylinders, L. and M, the cylinder L carry-
ing a series of contacts L.’ engaged by brushes
I* connected to the terminals of the motors,
so that by its rotation the motors may be con-
nected up in various ways; and the cylinder
M carrying a single contact M’ connecting as
1t rotates with a series of rheostat terminals
M?, so as to bring more or less resistance into
circuit to prevent arcing while the changes
of connection are being made. Thetwo cyl-
inders are geared together, so that the eylin-
der M or rheostat cylinder, makes five revo-

lutions, while the cylinder L, or switeh cyl-

inder, makes only one, whereby the same re-
sistance 1s used five times during one com-
plete change in the connections of the mo-
tors. The rheostat cylinder is so adjusted
that by its rotation the full resistance af-
forded by the rheostat is in circuit at the be-
ginning of a change of motorconnections and
decreased gradunally until the change is ef-
fected, when no resistance is left in cireuit.
A blow-out magnet N is provided for the pur-
pose of extinguishing any are that may be
formed at the contacts, and in order to ren-
der sald magnet more efficient a plate of iron
N’ 1s placed within the eylinder M and un-
derneath the contact plate thereon forming
an armature for said magnet when the said
cylinder is in the position where the action
of the magnet is required, said plate or arma-
ture completing the magnetic circuit.

The drawings show the general construe-
tion of the apparatus clearly enouch for the
purposes of the present application, and it

18 not deemed necessary to go into a more |

detailed description. If'ig. 7 illustrates the
switch with my pneumatie controlling device
applied thereto, and indicates plainly the
manner in which the main or switeh eylinder
L 1s rotated by the pinion E and controlled
1n its rotation by the stop-wheel G, as herein-
before described, and also shows the connec-
tion between the two switch eylindersthrough
the gear-wheels L® and M3 The general ar-

rangement of the motor and rheostat connec- |

tions and the Dblow-out magnet may also be
readily understood from this figure. Iigs.
10 to 14 show in diagram the changes in con-
nections of the four motorsas applied to which
this switch 1s shown; first, all in series with
a resistance; second, in serieswith no resist-
ance, (both of said stops being shown in Fig.
10;) third, two motors short-circuited through
a resistance and the remaining twoin series;
fourth, the same, with the resistance cut out
of the short circuit; fifth, two motors open-

|

524 541

circuited and theremaining twoin series (the
third, fourth and fifth steps being shown in
Iig. 11); and so on to the last step in Fig. 14
where all four motors are connected in par-
allel, it being unnecessary to trace the inter-
mediate stages.

While I have stated that my pneumatic
device herein set forth may be used with
switches of any kind, or even rhegstats, it is
of especial value in connection with switehes
ol the kind set forth in the application of
Knight and Darley above referred to, and
herein shown and briefly deseribed, inasmuch
as these switches when used to establish dif-
ferent groupingsof a numberof large railway
motors, are of necessity very complicated and
require an exactitude of operation which can
be attained only with a powerful mechanical
controller or operating device such as I have
herein shown, |

What I claim as new, and desire to secure
by Letters Iatent, is—

1. In a pneumatiz controller, a eylinder, a
piston therein geared to the switeh or other
device to be operated, a valve controlling the
admission of air or other fluid under pressure
to said cylinder, a stop adapted to control the
movement of sald switeh, and acommon lever
which first operates said valve and then actu-
ates sald stop to control the movement of the
switeh. |

2. In a pneumatic controller, actunated by
constantly acting pressure, a step-by-step
device comprising a rotating disk co-operat-
ing 1n 1ts movement with the switeh to be con-
trolled, shoulders on the periphery of said
disk, a stop consigting of a bolt or bar radial
to said disk, and means whereby said bar may
be caused to engage with any of said shoul-
ders and hold the switeh in the position de-
sired, substantially as deseribed. |

5. In a pneumatic controller actuated by
constantly acting pressure, a step-by-step
device comprising a rotating disk co-operat-
ing in its movement with the mechanism to be
controlled, and having its periphery made up
of a series of ares to its own center of rota-
tion, the said arcs increasing in length of ra-
dias from the starting point of forward rota-
tion, whereby a series of shoulders ¢, ¢, ¢,
&e., are formed thereon, and a stop consist-
ing of a bolt or bar adapted to be moved to
and fro in a direction radial to said disk so

| astoengage withany of said shoulders at will

to stop said disk and the mechanism con-
trolled thereby in any of a number of posi-
tions predetermined by the arrangement of
the shoulders on the disk.

4. In a pneumatic controller actuated by
constantly acting pressure in either direction,
a step-by-step device consisting of a rotating
digk co-operating with the mechanism to be
controlled, said disk being limited in its for-
ward movement by mechanical means mar-
ually controlled, but free to move in the re-
verse direction if so actuated, until it reaches
its initial position, or until it is stopped and
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again aetuated in its forward direction by a
reversal of the actuating pressure.

5. In a pneumatle device for operating mo-
tor controllers a source of substantially con-
stant pressure, a piston actuated thereby, a
valve controlling the pressure medium and

determining the direction of movement of |
the said p1°~t0n a regulating or step-by-step |

device for limiting and eontrolhnn* the move-
ment of said plsten and common means for
operating said valve and step-by-step device
as deseribed.

6. In a pneumatic device comprising a cyl-
inder and reciprocating piston, a three-way

valve controlling the admission of pressure

- to said eyhnder sald valve being normally

20
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held open by a spring to admit pressure to

one side of said piston, a step-by-step device

substantially as described adapted to limit
the movement of said piston after said valve
18 In its normal position aforesaid, and a le-
ver operating said step-by-step device after
sald valve is in said normal position and
adapted by a reverse movement to close and
then reverse the valve without acting on the
step-by-step device.

7. In a pneumatic device actuated by a re-
ciprocating piston, the combination with a
valve for admlttmg pressure to said piston to
operate the same, of a step-by-step devicesub-
stantially asdescribed, limiting and determin-
ing the movement of the seld prneumatic de-
vice, and an operating lever whereby said

velve and step-by-step device .:ue CO- opere- =-

twely controlled.

8. In a pneumatic device actuated by a re-
ciprocating piston, the combination with a
valve for admitting pressure to one side or
the other of said plston to operate the same
in either direction, of a step-by-step device
substantially as described limiting and de-
termining the movement of the seld pneu-
matie deviee in one direction but not in the
other, and an operating lever whereby said

valve and step-by-step dewce are co-opera-
tively controlled.

9. The combination with a three-way cock |

for operating a pneumatic reciprocating sys-

tem, of a step-by-step device substantially as.

deseubed for controlling and limiting the
movement of said system, “and common means

for operating said cock and said step-by-step
device ag set forth.

10. The combination with a three-way cock
for operating a pneumatic reciprocating sys-

tem, of astep-by-step device substantially as

described for controlling and limiting the
movementof said system in one direction but
not in the other, and common means for first
operating said cock so that pressure is ad-
mitted to said system before said system is
released by said step-by-step device, and at-

terward operating said step-by-step device to .

release and eontrol the further movement of
said system, substantially as set forth.

11. The combination with a three-way cock

sition.

| tem, of a step by-step device substantlally as
.deseubea for controlling and limiting the

- movement of said system a cylinder ﬂ'emed

to said system and rotated thereby carrying

electric contacts on its surface whereby the
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terminals of a plurality of electric motors are
variously connected and the power and speed

of said metors thereby controlled, and com-
mon means for manually operating 'said valve
and said step-by-step device as set forth.

12. The combination with a double open-
ended cylinder having co- operetmﬂ' recipro-
cating pistons ectueted by fluid pressure in
said cyhndel s, of a rack carried by said pis-
tons, a pinion meshing therewith, and a cyl-
inder rotating with said pinion and carrying

1 electrical contacts whereby the connections

of a plurality of motors are varied as and for
the purpose deseribed.

13. The combination with two epen-ended
cylinders having their open ends opposed to
each other, of a reciprocating system com-
prising a plston in each cylinder and a con-
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necting rod between said pistons, the whole

of Seld reciprocating system being supported
and guided by said cylinders, and operated
in one direction or the other by pressure ad-
mitted to said eylinders respectively, and a
rack carried by said connecting rod whereby
the reciprocating movement the1 eef is trans-
lated and utilized.

14. The combination with a switch or simi-
lar device to be operated, of a eylinder, a re-
ciprocating piston therein, a valve controlling
the admission of finid pressure to said eylm-

der, gearing between said piston and sald

switch, a stop acting on a series of shoulders
moving with said smteh to control the extent
o1 mevement thereof, and a common operat-

1ing device for said velve and sald stop.

15 The method of pneumatically control-
ling an electric switch or similar deviee, which
cenmsts in first subjecting the said device to
air pressure tending to actuate it, and then
confrolling meehemeelly the mevement of the
switch due to said pressure.

16. The method of controlling an electric
IT5

switch or similar device, thh consists in
first subjecting said device to alr pressure
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tending to actuate it in one direction, said

device bemcr mechanically locked until atter
said air-pressure is caused to act thereon,
then unlocking said device and rewulat1nw
the eeusequent movement thereof, a,nd ﬁnelh
reversing the direction of the ssud pressure
whereby the device is actuated in the oppo-
site direction until restored to its normal po-

17. The method of controlling an electric
switch or similar device, which consists in

first subjecting said device to air pressure

tending to actuate it in a forward direction,
then mechanically releasing and controlling
the consequent movement of said switech, then
reversing the direction of action of said press-
ure so as to actuate said switeh in a back-

for operating a pneumatic reciprocating sys- ' ward direction,and ﬁnallye&usmwsmd switch
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to rest in the desired intermediate position | In witness whereof I have hereunto set my
by again reversing the direction of action of | hand this 7th day of April, 1893.
sald pressure so as to stop the backward

movement of said switch and again actuate it EDWARD H. DEWSON, JE.
5 in its forward direction, and then mechani- Witnesses:
cally controlling its movement in said for- H. J. LIVERMORE,

ward direction as before. ALEC . MACDONALD.
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