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HENRY TAYLOR, OF BALTTMORE, MARYLAND, ASSIGNOR OF THREE-RIGHTHS
., TO HENRY TAYLOR, JR., JAMES A. TAYLOR, AND GEORGE TAYLOR, ALL

~ PNEUMATIC CAR-MOTOR. .

' SPECIFICATION forming part of Letters Patent No. 427,809, dated May 18, 1890.
L . - Application filed J anuary 28, 1890; Rerial-No, 338,437, (No model,)

20 all whom it may concern: -
" Be it known that I, HENRY TAYLOR, a citi-
zen of the United States, residing at Balti-

more, in the'State of Maryland, have invented.

5 certain newanduseful Improvementsin Pneu-

matic Car-Motors; and I do declare. the fol-

~lowing %o be a full, clear, and ‘exact deserip-
tion of the invention, such as will enable
others skilled in' the art to which it appertains

.o to make and use the sdme, reference being
- had ‘to the accompanying drawings, and to
" the letters and figures of reference marked

thereon, which form a part of this specifica-

4 Fa

'5 My invention relates to improvements in-

. pneumatic motors for the propulsion of rail-

way-cars ard ..:er vehicles; and it consists |
‘of such eonstruction and operation of mech- |

anism for the actuation of the valves of the
20 |
oif the supply of air-pressure to the eylinder

motor that it may be momentarily set to eut |

sion-valves, looking down thereon. Fig. S 50

‘shows & cross-sectional view of the cams for -

actuating the admission-valves, the  section

being indieated by the line'b b, Fig. 4. Fig..
6 shows a front elevation in detail o6f the
-cams for actuating the exhaust-valves.
7 shows”a -cross-sectional’ view of the eams
for actuating the exhaust-valves, the section
‘being indicated by the line ¢ ¢, Fig. 6. Fig.
‘8 shows a longitudinal ‘section through the

Fig. 55

the line d d, Fig. 7. S -

. The same numbers refer to the same -or
similar parts throughout the several views.
~1in Fig. 1 i3 shown a street-car havihg on
the front platform 10 thereof the motor 11, 65
which is operated by compressed air stored

in the storage-tanks 12 and 13, one or more
of these tanks 12 being placed on the top of
the car, and in which is stored the desired
volume of air, under about four hundred

exhaust-cam, the section being indicated by 6o

 at any desired part of the stroke of its pis- pounds pressure, a pipe 14 providing com-

ton, thtis obtaining the most economical re-
sults from the expansive foree of the ajir-

25 pressure therein, and whereby the said mech-
anism for operating the valves may be mo-

- mentarily moved wholly out of gear,in which
case, in consequence of the particular con-
struction of the cylinder-valves, the motor

- 30 will be ‘nstantly converted into a pump to be
operated. by the movement of the car in de-

~ seending a grade thus acting as a brake to

retard the car and at the same time storing
an additional supply of compressed air for
35 future-use, all of which I accomplish by the

~devices hereinafter fully. described and
claimed, reference being had'to the accom-

panying drawings, in which—

- Figure 1 shows a side elevation of a street-

4o car with the motor on-the front platform

Lthereof, a part of the side of thé car.shown

‘removed. Tig. 2 shows a view looking down

on the motor, the mechanism for actuating

-the valves shown in mid-position, - Fig. 3
45 shows a vertical section through one cylin-
der, the ””sectien' being indicated by the line
a a in Fig. 2, the valve mechanism shown
in:the “head-gear.” Fig. 4 shows a detail
view of the cams for actuating the admis-

pipe.
stored a pressure of

throu g h the

to ‘the motor and that it may be
started from any point, there are preferably

munication between the upper tank 12 and

the. lower tank 13, one or more of which are

placed in some convenient place in the lower

parl of the ecar, it being preferred to place %5
one of these tanks 13 under each car-seat
and- gonnecc them together by a suitable
In these lower tanks 13 is primarily
about fifty pounds to
the square inch, which pressure is conveyed
pipe. 41 to the motor, which is
operated thereby, this pressure of fifty pounds

30

‘being maintained in the lower tank 13 by the

excess of pressure that is stored in the upper

tank 12, a suitable-valve 15 of any of the well- 85
known forms being located in the.
‘| -which controls the flow of the finid through
this pipe and thusin the lower tank 13 main-
tains the desired pressure. |

pipe 14,

' In order that there may behﬂno'a dead*points_ 9Q
readily

employed four single* acting reciprocating

-engines, the cylinders 15 of whieh are placed

side by side, as shown in Fig. 2, the main 95
shaft 16 of which i{s common to all, ha,ving -
the cranks 17 thereon, which are operated by
the pistons 21 of the _respec_tjvef cylinders
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pldced ninety degrecs apart,whereby when the
reversing-lever is thrown in the “ahead” or
“back” gear sotue one of the pistons will bein
such position that its valve will admit press-
ure thereto. As these cylinders and their
parts are fac-simniles one of the other, a de-
seription of one will be sufficient for the
whole. | -
Referring to Fig. 3, there 1s supported from
the hed-plate 19 by the columns 20 the cyl-
inder 18, in which is free to move the piston
21, that is of the form shown, the depth of
the piston being sufficient {0 form a proper
cguide therefor in ifs reciprocating movement,
saitable packing 23 and a foilower 24 serving

‘to make an air-tight joint between the piston

and the cylinder. |

IFFormed centrally on the bottcm surface of
tho piston is the lug 25, to whieh is pivoted
the upper end of the conneeting-rod 26, the
other end thereof Leing suitably connected
to the crank-pin 27, whereby in the reecipro-

- eating movemént of the piston a rotating
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movement will be imparted to the shaft 16
through the crank 17 and the connecting-
rod 20. ~ | |
Fixed to some suitable part of the main
shaft 16 is a driving-pulley 28, from which a
rotating movement is conveyed through the

» ohain belt 20 to a corresponding pulley 30,

rig. 1, that is fixed to the, axle 31 of the car-

.wheel 32, a second set of pulleys 33, if they

should be desirved, serving Lo convey move-
ment from the front axle 31 to the rear axle
of the car through a chain belt 34

O the cover 33 ol the cylinder are placed
the admission-valve chamber 36 and the ex-
haust-valve chawmber 37, wherethrough the
air-pressure is alternately admitted to and
released from the uppersurface of the piston
23, the admission-valve chamber 36 having
therein the admission-valve 38, that is of the
ordinary single-puppet form shown, the stem
39 extending through a stuffing-box 40, which,
wien drawn outward, will cause the valva 35
to he moved outward from the eylinder, thus
opening communication with the eylinder,

through which the air-pressure from the pipe

11 wiil flow to the upper surface of the pis-
ton and cause it to move downward. In the
exhaust-chamber 57 is provided an exhaust-
velve 42, that is of the single-puppet form,
and s opened by an inward movement there-
of, as shown in Fig. 3, the stem 43 extending
oufside the chamber 37, and provided on the
end thereof with the roller 58, by which this
alve 42 1s moved inward by the valve-actu-
ating mechanism at the.proper time, and the
pressure on the upper surface of the piston
cxhausted and escaping to the air through
{he holes 44 in the casing 37. It will be seen
from the construetion of these valves 38 and
42 that the air-pressure normally tends to
hold them in the closed position, and in or-
der to cause each of these valves to open and
close at the proper position of the piston, and
thus alternately admit thercto and release

427,809

therefrom the air-pressure, there is employed
mechanism for the actuation thereof of the
following deseription. : |
Referring to Fig. 2, there is extended over
the entire width of the foureylinders 18,and
immediately over the exhaust-valve stems 45
thereof, the exhaust-shaft 45, thatis supported
at each end by a suitable bearing 46,in which
it is free to rotate and tobe moved longitudi-
nally in either direction therein, these bear-
ings 46 being made of the forked form shown,
s0 as to hold in position between the jaws
thereof.the pulley 47, by which a rotating
movement.is imparted to this shaft 45 by the
chain belt 48, which passes over the top of
said pulley 47 and econveys movement, thereto

70

80

from the driving-pulley 49, that is fixed to the

main shaft 16, this driving-pulley 49 being
of the same size as the pulley 47, whereby
the main shaft 16 and the exhaust-shaft 45
will be caused to rotate in unison. | |

In order that a longitudinal movement in
either direction may be permitted the rotat-
ing shaft 45 through the pulley 47, as is fre-
quently required in mechanics, the said pul-
ley 47 is provided with an ordinary feather
that moves in a saitable slot 78 in the shaft, by
which common device these movements are
permitted. _ .

Extended the entire width of the motor and
in front thereof is che rotating shaft 50, that
operates and confrols the admission of air-
pressive to the eylinders 18 thiough the valves
38, this shaft being supported by the bhear-
ings §1, in which it is free to be rotated and
moved longitudinally in either dtrection, a
pulley 52, of the same size and construction
as the pulley 47, previously described, serv-
ing to impart a rotating movement to this
shaft 50 by means of the chain belt 48, that
passes over the 'top thereof, and thus tauses
this shaft to rotate in unison with the main
shaft 16. Toimparta coincidentallongitudi-

nal movement to these shafts 45 and 50, there.

is fulerumed to the cylinder-cover 33 by the
fulerum-pin 71 the reversing-lever 72, one
end 70 of which is pivoted to the exhaust-
shaft 45, and at a point equidistant from the
fulerum-pin 71, on the other side thereof, the
levér 72 is pivoted to the shaft 50 by the pin
74, whereby when the free end 45 of the re-
versing-lever is. moved to the right or left a
longitudinal movement inopposite directions,
one to the other, will be imparted to the said
shafts 45 and 50. . |

© To cause the exhaust-valves 42 tohe opened
and closed at the proper time when, the en-
gine is in the “ahead ” motion, there is fixed
to the shaft 45 the caw 53, which consists of
a sleeve 54, Figs. 6, 7, and 8, that fits around

‘the shaft45 and is secured in proper position

by a set-screw 55. Extended from this sleeve
is the surface 56, that is of semi-cylindrical
form, the curved edge 57 of which willin the
rotating movement of the cam be brought in
contact with the rotler 58, witli which the end
of the exhaust-valve stem is provided, this

35
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dam_'lfiéingﬁﬂ ‘set on-the shaft 45 that when

the piston 21 is on the boitom center the edge
o7 will be brought in contact with ¢he roller

08, the exhaust-valve 42, moved downward
- thereby and opened, the roller

| 03 remaining
in contact with the surface 56 until the cam

has made one-half of s revelution and the pis-
ton 18 on or near the top center, when the

. leaving edge 59 of the cam will have passed
10

{ba roller 58, and the air-pressure that will

‘be presently admitted at this point of the pig-
ten’s stroke will cause the exhaust-valve 42
~to be closed. In order that these cams ma

rotating move-
on & descending

- one side of the roller 58, which will be out of

30

35

40

45

the path of its rotating movement, thus per-

‘mitting the shaft 45 to rotate withouv affect-
. ing the valve.

25

In orderthat these cams may

properly operate the valve when the free end.
79 of the lever is moved to the extreme loft,

they are made of sufficient fength to admit

‘of this longitudinal movement of the shaft

45 and at the same time have within its-path

-of rotation tne roller 58. |

T'o operate the admission-valves 38 there is

fulerumed from a bearing 60 the bell-crank.
61, one arm of which is pivoted to the valve-
.stemn 39 and the freearm thereof is provided |
‘with a contact-projection 66, which in the:
ahead motion of the motor will bein the path
of the ecams 62, that are fixed to the shaft 50,

and which are so timed with the movement

-of the piston: 12.a8 to cause the admission-

valve 38 to be opened thereby when the pis-

ton is mearoron the top center. These cams |

62 are of the same general construction as
the ‘exhaust - cams 53, just described, with

‘the exception that the surface of eontact

63 of the cams 62 are cuip wway to the trian-

- gular form shown in Fig. 4, the vertex 64

50
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of the triangle being nearer and the first

to be brought in- contact with the point 86

of the "bell-crank when the reversing-lever
72 18 moved to the left, the mid-position of

the reversing-lgver 72 shown in Fig. 2, plac-
.ing the cam te one side of the contact 66, as

shown  in this figure, thus permitting fhe

-shaft 50 to be rotated without affecting the

admission-valves 38. As stated, tho surface

of these cams 62 is of the trianguiar form
~shown in Fig. 4, the curved edge 67 in the ro-

tating movement of the cam coming the first
in contact with the point 66, and is made of
this curved form- to permit the said point 66

. to ride easily thereover.” The base 65 of the

when .the reversing-lever 72 is moved to-the shaft 45 will be moved
ext will trav- " to the right,and the X

- -triangle,which provides for the grea testlength
~ of time the valve 38 is to be kept open, is.

equal in length to ome-quarter of the circle
described by this part of the cam, whereby

extreme left the contact-point 66

is in its middle’

{ vertex 064 ‘to

. - may | which case the opening and closing of the ad-
be placed in such position that ‘the roller 58

Wikl be out of the path of the
‘ment thereof when the caris
~ grade and the powerof the motor not naeded, -

.these cams are 8o placed on the shaft 45 that
‘when the reversing-lever 72 _
position (shown in Fig. 2) the cam will be to-

“erse this part of _
| the admission - valve 38 will be

by its expansibility.

the cam at the base, and
kept open
during one-half of the stroke of the piston,
any movement from this point toward iis
mid-position of the reversing-lever causing
the contact-point to traverse that part of the
triangular surface 63 that is nearer the ver-
tox 64, and thus sooner pass over the leavin
edge 68 that forms the hypotenuse of the tri.
angle. Thus it will be seen that the revers-
ing-lever may be moved just sufficient for the
operate the bell-crank 61, in

mission-valve 38 will be almost instantan eous
and:the air-pressure admitted to the cylinder
during a very small part
thus perform the work of

As stated, the cranks'17 of the re'qu'ctfvé

cylinders 18 are set ninety degrees.apart. In
consequence of this arrangemert the move--

‘ment of the reversing-lever 72 from its.mid-

| exhaust-cams 53 will be in sueh

position to the left will- cause some one of the
valves 38 to be raised by its dam 62, which
will be in proper position therefor, and thus
admit the air-pressure to the cylinder and
start the engine. For the same reason the

‘to cause the opening of the proper exhaust.

vaives 42 Dby this longitudinal movement of

valves 38 and 42

the shafts 45 and 50. In order that these

tliis longitudinal moveent, the vertex 64 of
the admission-cam 62 is curved inward, as

shown in Fig. 4, and the front end 76 of the

exhaust-cam 53 is curved-inward in the same

8

position as

70

g 75
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of the stroke, and
‘moving the piston
| 85

g0

83

may be easily operated by

i %

manner as shown in Fig. 8, thus forming &

wedyge of these ends of the cams in their lon-
gitudinal movement. | S

To provide for.a reverse movement
motor in backing the car, there are placed on
the shaft 45 a set of exhaust-cams 69 and on
the shaft 50 a set of admission-cams 70, these
cams being of like construction and operation

as the exhaust-cams 53 and .admission-cams

62 previously described for the ahead move-
ment, they being so placed on their respect-
ive shafts 45 and 50 that a movement from

| the mid-position of the reversing.lever 72 to

‘the right will cause the roller 58 to be in tha

path-of the cam 69 and the contact-point 66

to be in the path of the cam 70, and thus, in

| the manner described for the ahead ‘motion,

.cause -a reverse movement of the motor.

i

b

The manner of operating is as follows: The
tanks 12 and 18 having been charged - with

the necessary pressure. of compressed air,

when it is desired to start 'the, car ahead the
iree end 75 of

the lever72 is moved to.the ex-
treme left,which movementwillcausetheshaft

of the

105

TIo

115

126

125

50to bemoved inthesamedirection therewith,

and the cams 62 thereon brought in such po-
sition that the point 66 of the bell-crank will
be in the rotating path thereof. By this move-
ment to the left of the lever
to its extreme position

lever 72 the exhaust- =

haust-cams 53 thereon.



placed in such position that the roller 58 on']

the valve-stem 43 will be in the path thereof.

1O

Tu the manner described this movement of |

the lever 72 will cduse the opening of the
proper admission and exhaust valves, and by

the pressure from the tank 13 the motar will }

be started in the ahead motion, and through
the cliain belt 29 and pulleys 28 and 30 move.
the car ahead. When the caris travelingon
1 level or slicht down grade, where a less
power is required for its propulsion, the re-
versine-lever 7218 moved to some point nearer

“its mid-position, whereby the contact-point 66

Fa
|

20Q

of the beli-crank will be brought in the path
of that part of the triangular cam 62 that is
nearer its vertex 64, and will consequently
sgoper reach the leaving edge 68 thereof, when
the admission-valve 38 will be closed and the

remainderof thestrokeof the piston com pleted |

by the expansion of the air in the cylinder,

- these cams 62being so placed, if necessary, that

g

141

L0
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e

the contact between the point 66 and the cam

will be at the vertes 64, when the admission- ;

valve 38 will be almost instantly opened and
closed, and thus by the expansiou of the air
in .the cvlinder economically utilize this
power. - In this movement of the lever 72 to
use the air-pressure more expansively the
movement of the exhaust-valves 42 wiil not
be affected thereby, as the parallel form of
e exhaust-cams 53 will cause their respect-
v valyves to remain open during the full
strole of the piston in any position of thele-
cor 72 {rom its mid-position. When descend-
ing a grade, where a brake force is needed to
the ear, and whereby the main shalt 16 will
be caused Lo rotate by the descending car, the
reversing-lever 72 18 placed in the mid-posi-
von shown in Fig. 2, in whieh position the
rollers 5% will be out of the path of the cams
53 and the bell-cranks 61 out of the path of
the cams 62, and in which case the exhaust-
calve 12 and the admission-yilve 38 are free
to be operated by the action of the alr in
thie reciprocating movement of the piston
21, which will then act 48 an air-pump driven
from the car-axle 81 through the chain belt
29, the valve 42 Dbeeoming the indnction-
valve through which the air will be drawn
rrom the atmosphere on the dowustroke Of
the piston 21, andon the upward stroke there-
of this air in the eylinder will be forced
through the valve 38, that new becomes an
cductinn-valve, aud into the tank 13, thus
sto1 ng an additional supply of compressed
iy thoroin for future use of the motor, and
.t 1o same time acting as a retarding foree
‘o the car on the descending grade. In the

ovlinder 18 is shown a line of holes 77, which

aro,open to the atmosphere and are so placed
(hat they wiil be just above the piston 21
when it is on tho bottom center, and serve for
the escape therethrough of the air in the cyl-
nder when the piston-is at this point, this
cacaping )
that may have accumulated, and thus avoid-
ing any bad consequences that might arise

air carrying with it any moisture |

427,800

from the freezing of this water, these holes
77, when the motor is employed as a pump,
in the manner described, insuring & cylinder
full of air when the piston 21 ison its bottom

car, the reversing-lever 72 is moved to the ex-
treme. 1:ght, when the backing-cams 69 and
' 70 will be eaused to operate the valves 33 and
492 in a manner similar to. that deseribed for

the cams 70 admitting of the same variation
of eut-off as in the ahead movement.

|~ 1t will bo seen that in lieu of the chain belt
48, that is herein shown for causing the shafts

| shaft 16, there may be employed bevel-gear-

this purpose. -
Having described my invention and the
manuner of operating, whatI claim, and rlesire
to secure by Uniled States Letters Patent,
is— . | |

piston 21, the connecting-rod 26, the crank 17,
in shaft 16, the valve 38, for the admis-

the mai
sion-of Aluid-pressure to the piston, the valve
42,
piston, the shaft 50, free to be rotated 'and to
be moved longitudinally, the shaft 45, free
to be rotated and to be moved longitudinally;
the cam 62, fixed to the

the valve 38 is operated, thé cam 53, fixed to
the shafti5, by whichthe valve 42 1s operated,
means for causing the said shafts 45 and 50
| to rotate in unison with the main shaft 16,
and means for imparting alongitudinal move-

pose set forth. o | |

2. The combination of the cylinder 13, the
piston 21, the connecting-rod 26,the crank 17,
{hie main shaft 16, the valve 38, for the admis-

42, for the release of fluid-pressure from tho
piston, the shaft 50, free to be rotated and to
' he moved longitudinally, the shaft 45, free to
be votated and to be moved longitudinally,
the cam 62, fixed to the said shaft 50, for oper-
ating the valve 38, the curved surface 03 of
ihe said eaw 62 being of a triangular forin,
the cam 53, fixed to the shaft 45, by which the
calve 42 is operated, the surface 56 of said
cam 53 being of asemi-cylindrical form, means
for eausing the said shafts 45 and 50 to rotate
in unison with tho main shaft 10, and means

said shafts 45 and 50, for the purpose set fo
T A
piston 21, the conneeting-rod 26, the crank 17,
the main shaft 16, the air-storage tank 13, the

valve 38, through which communication is es-

I storage tank, the said vilve 38 being moved
outward from the said eylinder to establish
' the said communication, the valve 42, through
which communication is established between
' the said cylinder and the atmosphere, the said
valve 42 being moved inward toward the said

| the ahead movement, the triangular form of

45 and 50 to rotate in unison with the main

ing or any of the other well-known devices for

1. The combination of the Cylinder 1.8, t'he'

ment to the said shafts 45 and 50, forthe pur-

sion of Auid-pressure to the piston, tho valve

for imparting a longitudinal movement to r‘%:i(f
h,

70

center. 1If it should be desired to back the

75

80
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for the release of fluid-pressure from the

95

shaft 50, by which

100

105

Lo combination of the eylinder 18, the,'

125

‘tablished between the said eylinder and alr-

1'35'
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eylinder to establish the said communication

- therethrough, the shaft 50, free to be rotated

and to be moved longitudinally, the shaft 45,

free to be rotated and to be moved longitudi- |
‘nally, the cam 62, fixed to the shaft 50, for

operating the valve 38, the cam 53, fixed to
the shaft 45, by which the valve 42 is oper-
ated, means for causing. the said shafts 45
and 50 to rotatein unison with the main shaft
16, and means for imparting a longitudinal
movement to the said shafts 45 and 50, for the
purpose set forth. -

L
L)

4. The combination of {wo or more cylin-

ders 18, placed side by side, each of said cyl-
‘inders being provided with a piston 21, a con- |
" ‘necting-rod 26, a valve 38, for the admission
of flnid-pressure to the piston, and a valve 42, |

for the release of fluid-pressure from the pis-
ton, a main shaft 16, provided with the cranks

20 17, the said main shaft being common to all
- the cylinders, the shaft 50, extended the en-

tire width of all the' dylinders,‘ the said shaft
being free to be rotated and to be moved lon-
gitudinally, the shaft 45, extended the emtire

width of all the said eylinders, the said shaft
45 being free to be rotated and to be moved
Jlongitudinally, the cams 62, fixed to the raid

shaft 50, by which the said cylinder-valves 38

"are operated, the cams 53, fixed t¢ the said
‘shaft 45, by which the cylinder-valves 42 are
t operated, the lever 72, by which a longitudi-
nal movement is imparted to the snatts 45
and 50, and means for causing the said shafts
45 and 50 to rotate in unison with the mailn
shaft 16, for the purpose set forth.

o0 '

presence of two witnesses.
HENRY TAYLOP

Witnesses:
| WM. 1. BAILIE, |
- JNo. T. MADDOX, Jr..

In testimony whereof Laffix my signatuie iz
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