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STATES PATHENT _

| © JAMES PILBROW, OF TOTTENHAM, ENGLAND,

 ATMOSPHERIC RATLWAY.

N Spgcizication of Letters Patent No. 4,124, dzited_ J uly 206, 1845,

B _Ta_aéf‘l-whom’it may concern. . .
- Be 1t known that I, Jamrs Prisrow, a

‘subject of the Queen of Great Britain, now

residing at Tottenham, in the county of

~Middlesex and Kingdom of England, civil
- engineer, have invented certain improve-

~ ments in the machinery for or a new method

10

‘of propelling carriages on railways and

common roads and -vessels on rivers and

canals; and I do. hereby declare that the
following 1s a full and exact description of
~the mode of carrying my invention into op-

~ eration. -

15

20

95

Figure 1 (Dm'wiiig A) represents part of

a pipe or tube (in section) supposed to be

lying along a railway between the rails,
similar to the tube as well known in the
various plans hithertc devised for the pro-

pelling of carriages or trains on the “at-

mospheric principle” but here it is pro-

‘posed 1t shall lie in a hollow or channel
~dug 1 the earth and fastened also in any

convenient manner to the sleepers. At in-

‘tervals say at 30 feet or nearer along this

tube there are affixed pinions or small
cogged wheels or wheels with roughened sur-
faces as shown at ¢ and & and better de-

- scribed by reference to the larger drawing

| 30

35

of one such pinion, Fig. 12 made or cast
1n one solid pilece of iron the upper portion
¢ having cogs or teeth around it any con-
venlent number say 10 or 12 and the lower.
portion ¢ being made the same, so that the
cogs or teeth may correspond both in situa-
tion size and number. A like end may be

attained by roughening the surfaces of the

- wheels or pinions to be employed in place

45

50

ot teeth; the tail of the piston and also the
rod that 1s connected to the carriages must

also be toothed, grooved, or roughened, in
~a corresponding manner, the portion ¢ be-

tween these cogged portions forms a spin-
dle or axis of connection between them and

projecting as shown at each end top and
bottom as at f and ¢ forming centers or

pivots to work in bearings as after ex-
plained; by reference now to Fig. 10 which
represents the tube ‘or pipe in section 1t

will more easily be seen how this pinion is

placed and how it acts, the tube has a pro- |
jection cast or otherwise made upon it at
‘the required places proposed to place these

the hollow of tlié't11b-e ﬂlél'upper and lower

end of the spindle or the pivots of the pin-

4
]

FFI@E, . | -.

1on working in holes or bearings made for

that purpose in this projecting case or box

as at /4, 7 the box having a support carried
up as at « That

60.

part of the spindle or '

axis between the toothed portions does not

touch, but passes through a hole or passage

or conlcal part as at %Z which is allowed to
touch as will be explained hereafter. These
pinions therefore are free to turn when
acted upon in any proptr manner for that

purpose and are partly inside the tube and

partly out I propose then a piston to be

‘made in the tube and “ box ” which is larger

than the spindle as at j; but there is a flat g5

made (which shall hereafter be more par-
ticularly described) to fit as nearly airtight
as possible into this tube, and having at-

‘tachedto1t behind alongbar or piece or pieces

79 -

of iron or other suitable material having cogs

or teeth or indentations along its edge or
‘edges to correspond and fit the cogs or
teeth or indentations of the pinions or =

_ 80"
such a piston and appendage which I term
the * piston rack” here shown as a double

grooved wheels. Figs. 2 and 8 represent

one that is having cogs on both edges. Fig.

2 shows a side view and Fig. 3 a plan or

top view; /, [ represents the piston head

and from thence to m, the line of cogs and

teeth; » 1s a wheel or roller placed near the
center of the rack, to support it in its -
proper place and to obviate friction in its

progression.

- Fig. 4 represents the front end wiew of -
the piston and Fig. 5 a section of the rack
and wheel n at the dotted line o o. o
cogs are not continued the whole width of
the rack but at the lower part there is a

90

The

95

plain piece as shown at o, 0 which at the

piston end, declines or approaches the bot-
tom forming a small inclined plane as
shown at p p’ there being no cogs at the
100

very commencement p’. This “ piston
rack ” 13 to be suiliciently long to reach two

or more of the pinions in the tube that it

may never be entirely free that is will touch
one before it leaves another; the pinions
then being so arranged that they project at

105

about the middle or horizontal diameter of

‘the tube and the rack being arranged in the

same position as to the piston, so that when

pinions and also has an opening in it to | sa | | |
‘the piston is placed in or allowed to pass .

allow of the lower portion of the pinion d

-1

to enter and project a short distance into | along the tube. the  rack ” or cogged edges -110_;'




o

/

will act upon, and be in ogear with that part '

of the pinion: atdand ifa vacaum be formed
by pumping out, or exhausting the air from
the front of the piston In the usual and

‘well known manner by air pumps worked
by steam engines or otherwise, the pressure

of the natural atmosphere wil urge the pis-

~ ton and its rack onward toward the vacuum.
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seribed and the ©

resents a side view of the ©

If permitted to do so and the “rack” being
in gear with the pinions ¢ will as 1t passes

cause them to revolve and also the pinions

which are outside the tube as at ¢, ¢ F1g. 1.
There may be pinilons on each side of the
tube opposite each other as shown in Fig.

6 1f advisable which will render it necessary
that the “ rack ” should be double or cogged
on both edges as shown; and hereafter I
shall descmbe and consider this to be the
case throughout the following description
as being the most comprehenswe f01m al-
though sme‘le ‘racks” and “pinions” may
be found O*enemlly the better plan in prac-
tice when the difference is merely the use of
one pinion mstead *of two as be,fore de-
racks ” being eogaed only
on one side of the * carriage Tack” in this
case having a guide to keep it to the pinton,
which ﬂ'mde may be a plain upright or a
plain or uncogged pinion in the place ot
the pinion so removed.

Fig. 6 1s a top view of the tube and shows
two pairs of pinions ¢, ¢, ¢, ¢ which pinions
must be kept as nearly as possible at equal
and the same distances laterally. To the
under part of a railway carriage 1n any

" convenlent manner will be att‘whed a rack

similar to the “piston” rack but without
the piston or plain part as at o, 0 in Fig. 2,
called the “carriage rack” and shown in
plan at Fig. 7. The front end » 1s tapered
or pointed to render easy its entrance be-
tween the. pinions 1t 1is made as also the
piston rack as light as consistent with the
necessary strenc-'th by being in the form of
framework or hollowed as lepresented S, 8

are places where the rack 1s attached to the

carriage as after described. Fig. 9 repre-
sents the rack in front view. This car riage
rack is made precisely ‘to correspond with
the internal or “piston rack” and will be
the exact width the pinions are apart so as
to be in gear like the “ piston rack” with
the two opposite pinions at one and the same
time, it is also the length of the other so

_tha,t it may reach two or more of the pin-

s or pairs of pinions at once. Fig. 8 rep-
carriage rack”

and Fig. 11 a transverse section of the tube
with opposite pinions (supposed to be taken
through the dotted line A, A of Kig, 1,)
Sh(}WlIlﬂ also a section of the carriage rack
at ¢, ¢ (as cut through the dotted line S, 8
Flg 8) and a section of the “piston rack ”

10

.at w both racks being in gear respectively
with the plmons at v, v, v, 2, Therefore by

4,124

placing the rack as represented by Fig. 7

upon Fig. 6, in the position they are there

separately shown and 1n such a manner as

to place the pinions in gear with the cogs

on each side of the rack and that the ends
of the *piston rack” inside the tube and
the carriage rack outside shall correspond,
will be the relative position in which 1t 1s
intended to place them. The boxes or pro-
jections w, w, w, w which contain the lower
part of the plIlIOIlS will have a hollow or

. 70

chamber to permit the said pinion to revolve
freely but to be made and put on to the tube

airtight having but one opening into the
inner part or chamber viz. at 7 (Figs. 10
and 11) through which the spindle of the
pinion passes. “To admit of the pinion be-
ing put into its place the box must be made
to separate and to go together air tight at

the dotted lines @, =, », », o, @, 2z, 2, x, m-

by bolts as shown b the letters J (I‘lcrs :
10 and 11). To make the passage of the
spindle from exterior to interior of the tube
alrtight when required to be so I make or
turn"upon the spindle of the pinion (below
the upper cogged part) a flat shoulder or

‘a conical or beveled one, at an angle of
about 45° as shown at 2 (Fig. 10) and the

upper edge of the passage through which
the spmdle 7 passes. I form also beveled
and truly grind the conical part of the spin-
dle to this part, so that when down 1n its
place, the conical part of the spindle fits and
becomes air tight in the manner of the com-
mon vaive known by the name of the * spin-
dle or conical valve” and thus prevents the
passage of air through or by this passage;
or Instead of a,kmﬂ' the part conical i
make a simple flat shoulder oround true
to the edges (horizontally) of the upper
part of the passage. Another method is a
combination of these two as shown by Figs.

11 and 12 where instead of the flat shoulder |

is a flat plate or disk through which the
spindle passes, having a conical part ground
to a corresponding surface in the plate as at
z Fig. 12. This modification is for the pur-

80

89

90

95

100

105

110

pose of preventing much friction when the -

passage 18 required to be large in case of the

pinions turning around when pressure 1is
upon them, thus permitting the smaller cir-
cumference of the two ( the conical) turning
instead of the larger flat one at its outer
edges where it will lie upon the “pinion
box ” at 2,2, 2,2, Fig. 11. That the pinions
may be lifted up and therefore the valve
part also from its seat, (as shown by the
pinions in Fig. 11). The pivots are made
long enocugh and the € chamber ” in the tube
and “box ” large enough to permit of it.
When the pinions are [1fted up, a free pas-

sage 1s allowed for the ingress of air into the

tube and to make this passage under these

circumstances as large and free as possible

several side passages may be made also as

115
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- up _ ses - th
the friction of the airtight shoulders and

_15_.-_;permitting alr to enter into the tube dur-

N explained hereafter. o
- If preferable the upper part of the pinions
9 lighter than is shown at ¢, Fig. 12 in the

- 25 DY the section Hig. .
- raising of the pinions and any small irregu-
larity of the level of the rack in working or

4124

shown at 3,3, 3,3 (Figs. 10 and 11). When

the “piston rack” is ‘within the tube in its
desired situation and the cogs of the pinions

1n gear with those of the rack the lower sur-

a kind of shelf or ledge for the cogs or teeth ;

~and thus if this rack be so arranged as to
1o Move 1In a line rather higher than that in
7" which the pinions are placed when down (as

in Fig. 10) it will cause them to be lifted
when 1t passes them thereby avoiding

Ing this action as may be essential to the
efficacy of the apparatus as will be further

may be constructed shallower and therefore

manner represented at Fig. 11 but in this

‘case the edges or cogged part of the “car-

riage rack” must be made deeper as shown
by the section Fig. 11 at ¢, #, to allow for the

~of the carriage or rails of the railway.

80

- means; but I prefer the following mode of

~ tiumber supported by and suitably attached
- to the axles of the carriage, (see also .the

' ~ dotted drawing Fig. 1, in the under part of
40 these supports is formed a groove or slot-
. 6,6 (Figs. T and 8) and upon the rack are
. fixed suitable projections 7, 7, through which

45

55

P TN

'.;'6'0”1316) L will now describe reference being had
R t(}._th.e- e

The carriage rack may be attached to the
under part of any railway carriage (the

first carriage of a train) by any suitable

doing 1t, which will be understood by refer-

ence to Figs. 7 and 8, Drawing A. The two

parts 5, 5 (Fig. 8) I firmly fasten to the
under part of the carriage or to a piece of

belts 8, 8, are passed, going also through the

slot in the support. These bolts, then, resting
at the bottom of the slots, support the rack
1 the horizontal position shown; a little

lateral play being allowed. By this ar-

- rangement the rack, if meeting with any

resistance suddenly in any of the pinions in

. 50 passing them, (the momentum of the car-
~ riage urging it on) would be pushed up
these slots, and thereby getting above the

pinions (is made sufliciently effective for

this purpose) would be enabled to pass the
obstruction without concussion to any part
- of the apparatus outside the tube. '

il

~ Another arrangement and modification of
this method of propulsion, and the one I
give the preference to (it being more sim-

gures on Drawing B, the principle
having been now generally explained and

The tube or main in this arrangement being

'Ca’St OT fOI‘Illed Wlth a square hO'IlOW Ghﬂnnel

understood by the foregoing description &e.

F

or passage on 1ts up'pe:t'.f par't" as ShOWIlIIl -
section at a, Fig. 4, (as cut through the linei . -
®, ®, Iig. 1) and running its entire length

b, betwen the square hollow and the interior
of the main ¢.  As before described this

' - ‘having an opening or slit of communication

face or end of the pinion cogs 4, 4 I'ie. 11 | -

-~ will rest upon the plain piece (before ex-
- plained) on the “piston rack” which makes

70

“main ” is to have, at intervals of twenty or

thirty feet pinions, but not to reach lower
“than the square hollow upon the main, and

fixed and inclosed, as will be understood by
the following, and reference to Figs. 1, 2
and 3. The main will be formed as usual of
lengths of pipe joined together by socket
joints and cement, except that I here propose .
to cast upon one end of a certain and con-
venlent number of these lengths a more solid -

s o

80

portion which will form one half of the in-

~closure for a pair of pinions with their sup-

ports &e., such' an end 1s represented in

end view at Fig. 2, with the pinions &e. in

their places and two such ends when brought

85

together are represented in’top view at Fig.
5 and 1n section of main at Fig. 1. Through

this more solid part the square hollow and
the main passage pass as through the other
‘portions, this simply being for the placing
of the pinions, and therefore in it are made

90

two hollows d, d, Fig. 2, for the reception of o

the lower part of them as shown, having

| also bearing holes at e, ¢, for the lower
pivots or centers to work in, (but deeper

95

than the pivots are long, that the pinions -

upper pivots as at 4, 2.  All these will be in

‘may rest upon the shoulders at f, f,) and a
passage to permit the spindle or axes of the
pinions to pass through at £, £ Also the

supports ¢, g, having bearing holes for the -

each portion a half of the necessary whole,

as cut through their diameter (as by the

lines ¢ 0 ¢ ¢ Figs. 1 and 3) so that when two
-are brought together as in Figs. 1 or 3 they
-will form a complete whole, and inclose the

pinions as desired, the parts being bolted
‘together by screw bolts, as at 4, 4, 7, 2, in Fig.
-3 and made air tight by cement or by a little.
| packing laid in a hollow, which may be

105

made to run around as shown at 7, Fig. 1.

All the other joints of the main may be the =~
‘common “ socket joint ” and I propose there
should be one or two such joints between
every two of these pinion joints when, if

115

each length of pipe be ten feet, it will make

‘the pinions twenty or thirty feet apart. It
~will be seen, then, that the lower parts of the
120
tube at all, but to project in a similar man-

pinions here are not to enter the “main*

ner into the square passage as at %, Fig. 2,

bottom)  will approach each other more
nearly than when they enter-the main tube.

A sufficient space is to be allowed at d, d and

4y I, to permit the lifting up of the pinions,
and the pasages through which the axes pass

as-at f, f, are to be made somewhat larger,
that when the shoulder or conical seats are

‘and therefore the pinions (both top and -

125

130




thus lifted away, a free passage may be made
for the ingress of the air. The pinions are

formed as before described, with the excep-

- tion that the under part of the upper cogged

R

~portion is circularly formed, as 1epresented
at m, m, I'1g. 2. Between each palr of pin-
10ns are ﬁ"{ed by hinges on the top

_ pinlon ehember, two pieces of iron, 1n the

10

manner and form as represented by the sec-

tions at n, 7, Fig. 2 and side and top views
as at n, n, I‘lﬂ‘s 1 and 8 which are so made
~and ar Tenﬂ‘ed that their center of gravity

~ will be on the side nearest each other, so

15

20

25

of these which I call * guides”

at m, m, K1g. 2 and

causing them to fall and touch teget-her. at

top as shown in Figs. 2 and 3, and having

a stop at the bottom near the joint at o,
(Fig. 2) to prevent either of them falling
past the center of the tube. The upper part
are CITCU-
larly formed in two ways as shown in section
longitudinally as n, =,
. 3. These “ ouides ” then, having llberty
of movement baekwud or tow ard the pin-
1ons, if any substance be forced in between
they will separate, and the part m, m, (Fig.
2) would be pressed against the circular part

- of the pinions, and Would therefore lift them

- 30
- of the substance or body between the pinions
‘that is, the “carriage rack”

35

40

45

section hfwmﬂ" attached to 1t the °

up; this action and situation are shown by
the dotted lines 1 Fig. 2 of one pinion only,
the part », being a sectional representation

as after de-
scribed. These 0'L11des, then, serve two pur-
poses—they project diverging from each
other on either side of the pinions, as ¢, ¢,—
Figs. 1 and 38 forming guides for the en-
trance of the point of the carriage rack be-
tween the pinions, and also by bem pressed
back by the same will 1ift the pmlons up.

In Kig. 1 the piston 1is represented m
‘rack ”’

cogged part. “The mode of constructing thls
piston. I will now proceed to explain. Upen
a strong iron bar #, having shoulders and
screws at each end as shown I place 1n the
order represented several disks of iron wood
and leather. Thus I form the disk s, as

- shown by the sectional figure given, of 1ron.

o0

95

60

~to take the form shown; this disk will be

65

having a hole through the center to fit to
the smaller part of the bar r, and to go home
to the shoulder; this disk is mede at 1ts
extreme edge or'point, the diameter of the
main or nearly so. Next to this I place a
disk of thick leather or other suitable ma-
terial #, of rather larger diameter. Again
to this I place another dlSl{ of iron u, formed
in the shape shown in section that 1S,
dished or concave, on the inner side to cor-
respond with the convexity of the disk s,
which also having a hole in the center, and

“being placed upon the bar and pleesed up

will cause the leather or other material t,

nearly the diameter of the hollow of the

* main.

of the

?  Before the disk %, may be placed .

‘F

4,124

a conical block of wood », and these several

pieces being screwed 113 together by the

nut 2w, will Form the one part of the piston,
the leather expanding against the inside
of the tube and rendering 1t air tight, or
nearly so. At the other end of the bar the
same arrangement 1s repeated in the man-
ner shown makmo a double piston, for
oreater security in passmo the pinions, and
steadiness of traveling.  (In the piston of
the former plan as represented at Higs. 2

and 3, Drawing A, the leathers and d1sks

are SO arr ‘mﬁed as to form and only occupy
the space of a cog of the rock, so being cap-
able of passing “the pr()]eetmg pinions 1n
the main; this arrangement of parts and

oeneral form is shown at l, 1, qg,0q,l l, where

there are intended to be four leathers to
the complete piston, and two bars and nms
to keep them all eteqdy together, but I p

fer the plan above described. )

Returning now again to Drawing B, the
manner in which I here form the piston
raclk, and attach 1t to the piston 1s thus. I
have a rod of iron or steel of suitable

strength, rather longer than the space be-

tween two pairs of the pinions on the
“main” so that 1t may be between or in
contact with one pair before leqvmﬂ the
other. This rod having a strong “eye”

formed at one end, and bent down, as shown
at z, Fig. 1 (memo* B) and the eye placed

70
5
80
- 85
30

95

upon the end of the bar 7, and fastened up

firmly to the wooden cone v, by the nut w,
the principal part of the rod itself will be
in the square channel upon the main pass-
ing up through the slit or opening. Upon
this rod T plaee a number of pileces of iron
wood and caoutchouc or other material (to
fill up 1its entire length) ot the shape shown
by three views in Figs. 7, 8 and 9 each hav-
ing a hole through it the size of the steel
rod which when placed regularly against
each other, as shown by Fig. 5 (s1de Vlew)
and Fig. 6 (top view) will form a dou-
ble line of cogs being made the proper
size and shape to match the pinions.
a gufficient number of these are placed upon
the rod to make the required length they are
all secured on and kept up t1ght1y together

by a nut screwed on and secured to the

100
105

110

When

115

extreme end of the rod, which then forms

the “piston rack” and the same being very
nearly the size oi the square channel on the
main will pass along when dragged by the
piston and come into contact and gear with
the lower portions of the pinions as they

120

pass between them. The first few cogs, say

six, at the end 7, Iig. 1, 1 would make of

caoutchouc or other elastic and rough ma-
terial to prevent concussion, &c., and rather
larger than the others, so that they might
neally
it partially air tight and formmﬂ‘ as 1t were
a piston to this ch‘u’mel

il the square channel thus makmcv -

The first one or
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two Cogs 'shmﬂd-- have _a_.'p_art" projeCtiiig

~ downwards through the slit as at vy, to fill
up the slit and rest upon the top of the pis-
ton, the same may be repeated over the
hinder part of the piston at z. Next to

"~ and may be attached to _:the__under part of

| accordingly, B_ﬂt I prefer the iila.nn_ei'. a,boife

explained.

5

~ The operation of this invention or man-

‘ner of its working is as follows: A pipe or

tube as before described of sufficient diame-

first plan, and by the “carriage rack” in

these six elastic cogs I would place about 9 | ter being laid along 1n a hollow between the 70
- cogs of tough wood and then fill up the rest | rails of ‘a railway and being exhausted of
- of the rod with iron ones unless wood should | air by suitable means as are well known and
- be found preferable. This then forms what | having the pinions arranged as described at
10 T call my piston and “ piston rack ” as rep- | Intervals throughout its length the piston 75
- Tesented m its place in Fig. 1, so much of | with its “rack” attached is placed in this
- the ®rack” 2, 2, being shown as the draw- | tube in the manner before explained at the
1ng would allow. The manner in which I | farther end ifrom whence the air has been
~ form my “carriage rack” (for this plan) | or is being exhausted or. withdrawn the
- 15 1s shown by Figs. 10 and 11 (Drawing B), | ¢ piston rack” being in gear with the pin- g4
- Fig. 10 being a side view of a portion of | ions inside the tube. A railway carriage
' 1t, and Fig. 11 a top view; 3, 8, 3, is a plafe | having a “carriage rack” attached to it as
~or thin bar of iron, of suitable width and | described being placed upon the rails, as
- thickness, being pointed and rounded at its | shown by the dotted figure at Fig. 1, draw- |
20 ends as shown in those figures, and being | ing A and this “carriage rack” being in gg
~ long enough to reach at least two pairs of | gear with the upper part of the same pin-
the pinions on the “main” at once. On | ions as the “ piston rack” the one. rack can-
~each side of this plate are to be riveted | not move backward or forward without the
_ pieces or iron or other suitable material, in | other rack moving also in the same direc- .
25 the form of cogs as shown at 4, 4 at equal | tion. Thus the carriage would be propelled o4
- and proper distances apart to correspond | and others if attached to it. As it is neces- o
~with the pinions the rivets are represented | sary and important that the atmosphere =
by the dotted lines at 4,4 as running through | should be admitted as mnearly behind the
- and fastening two opposite cogs at once. | piston as possible, the pinions are lifted up
. 3o This forms what I call my “ carriage rack ” | by the advance of the “ piston rack” in the g5

‘the railway carriage or axles in ‘a similar
manner to that before described (having
however two portions beneath at each place

‘85 Instead of one with the slot or channel 6
- Fig. 8, Drawing A so that the carriage rack
~may ascend between them when necessary

the “ rack ” being here too narrow to admit

~ of the other arrangement. By a simple
40 arrangement the “ guard ” or “ brakesman ”
- may have power at will in an emergency of -

the second plan as described before and the
air will enter through the space allowed by
the lifting of the conical or flat portion of
the arbor or axis of the pinion, as described, 790"
thus would there always be at least two or
‘more such passages open, as the rack acts
upon the one before it leaves the other.
Adfter the rack has passed onward, the pin-
1ons by their own weight fall into their

© 105
places, and thus make an air tight tube

- lifting this “rack” out of gear thus dis-
- connecting the train from the influence of

- the motive power.
- 45 : _ | : _ : _ _
- the intended relative situation of the “pis-
ton rack”™ and “ carriage rack” the piston
being a little in advance of the latter. If |

Figs. 1 and 10 (meiﬁg_i:B)j show

Th

desirable every carriage in a train behind

ready for the next exhaustion, when, if an

alr pump be set to work at the other end,

and the direction of the piston and rack
‘changed, and placed again as before into
‘proper gear, the carriage would return in
like manner. .~ IR

110

Drawing C'represents at Fig. 1 a plan or

birds-eye view of a portion of an atmos-

| 50 the piston may have a suitable bar of wood,
- attached in a similar manner as the rack is

~upon the first carriage to act like it upon

‘pheric railway of this description, crossed 115
on a level by a roadway, and by another line
| of atmospheric railway, and Fig. 2 a lon-

55

. the guide to keep up the pinions a longer

- time thereby giving greater access to the
‘atmosphere behind the piston. This ar-
rangement also may be made with single

N pinions and- ra;ck_s though here explained as
~double and in many cases with the advan-

- explained in the former arrangement. This

tages of sumplicity efficiency and cheapness
when the only difference will be as before

“method of propulsion” may be further

gitudinal elevation and section of such an
arrangement by which it will be seen that
‘there 1s plenty of space between the pairs
of pinions for the crossing; and that the
| mains being sunk beneath the surface of the

ground or under the sleepers of the rails,

they are entirely out of the way, the car-
riage rack passing on from one pinion to

120
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another over such roads without interfer-
ring. Where 1t may happen that two tubes

~ modified by substituting ropes, bands of
-+ leathers, or other material in place of the
65 “racks” as described varying the surface

are required to cross each other one will -
pass beneath the other, the upper one keep-
;ing;it's'letiﬁel- course, the lower one taking a 130
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' %radual descent or dip under it, the pinions
e

10

differ in

eeping their necessary level at the upper

.part by being lengthened, at such a locality,
in the axes and supports as shown at ¢ Big. -

2. The first or “ rack carriage” of a train,is
shown advancing upon this cross line as it

would appear just previously to its taking

the pinions at ¢. This drawing represents
the first plan described; the latter would
aving the “channel” along the

~top of the “main” and having the pinions

closer together (laterally), &c.

 will not be on this plan, even in a single line

15
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—and b are the mains connected with the air

of rails any discontinuance of the main tube
but a place arranged for trains to meet and

cross, which will always be at a station

(and for general purposes not less than

twenty miles apart) it will be only at such
places that the main will require any kind
of valve to close i1ts open end. Kig. 13,

Drawing B, represents such a crossing, «

- pumps by pipes under ground, as at ¢, c.

20

 d 1s the situation of the engine, &c; the
means being discontinued at ¢ and f and the
rails made to take the direction as shown,
that the trains arriving here would each
take one of the sidings, g or A and thus pass

| ~each other. The end of the main would sim-
30

ply require a disk of iron or wood placed

against the open end, with a little composi-

tion to make an air tight joint, when the

As there

4,124

inserted (and held by any convenient con-

trivance) and the vacuum formed, the car-

riage rack coming into gear with the first

pair of pinions near ¢ or f and the piston re-

leased, the train would start on its journey.
Thus the pistons would never leave the

70
‘main, or enter another but at a very slow

pace, and at a place for stopping. The

dotted lines from ¢ to ¢ and from f to § rep-
resent the continuance of the hollows or |
channel in the ground turning to one side

running under the rails, and ascending to

75

the surface level, by which the pistons are

removed and replaced. Several other ar-

rangements might be adopted for the fore-
‘going purposes, but the one here described

may be as good as any. 1 also should prefer

that the pinions situated near the crossing

stations should not be lifted up for the ad-
mission of air, as the others, and therefore

they would not require the apparatus or

parts n, n, I1gs. 1, 2, and 8 (Drawing B),
for that purpose; by this arrangement the

piston would be 1mpelled with less force for -
the air behind 1t not continuing to enter,

that which 1s 1n would be rarified or attenu-

80
85

90. i

ated and thus not only would the speed be -

checked but so much would be done toward
the next exhaustion which 1s immediately to
be made (if a valve were introduced to
shut off for this purpose) thus economizing
time and power. When this method of pro-

95

vacuum is to be made by the air pump at &,
which disk or valve will fall or be pushed.
aside when the piston arrives at the end and

pulsion 1s used upon common roads, the tube
will be sunk or buried along the side or
35 center of the road, and its operation would 100

40

- displacing the disk or door at e¢ or f

will require no more attention, excepting be-
ing replaced or closing by the time this en-
gine (d) i1s again required to work. 'The
piston would when it arrives here, elther

partially or wholly leave the tube, after

by 1ts

“remaining momentum and the train with

45

50
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for the next returning train.

the “carriage rack” avill pass on, and take

one of the sidings ¢ or 4 and be stopped
by the attendants by “ brakes” as usual; but
the operation of the stopping would have
been begun before arriving here, the train
now only moving slowly and with sufficient
momentum to carry it to the place required,
or middle of the siding. When the piston
and rack reach the end of the main, and are
withdrawn therefrom I propose there shall
be placed at each of the two ends of the
mains ¢ and f (and all stmilar ends), a re-
ceptacle or trough mounted upon four
wheels or rollers so that the piston coming
on to it could be 1mmediately removed for
inspection, &c., and another piston newly
greased, &c., brought and placed (by the
same means) with its head in the tube ready
_ _ The trains
having both arrived, each train would be
(by any suitable means) urged on to the

commencement of the opposite “main”
where the fresh pistons having been already

be as before described there merely being

the absence of the rails. _ '
When used as a means of propulsion upon

rivers or canals, the tube may be smaller,

and laid either at the edge of the water, or

upon piles or posts along its center, the
“rack” being aflixed to the lows or side of
the vessel to be propelled to which may be
attached any others that are intended to be

‘drawn with it, thus making as it were a

train of vessels. The general operation in
other respects would be the same as de-
scribed for carriages upon railways.

I claim as my invention— P
- 1. The employment of a series of tubes or
pipes having projections, and pinions (with
or without teeth) placed at intervals along

105
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the length of pipes or tubes as above de-

scribed and a piston having a “rack?” at-
tached and a “rack” attached to the carri-
age or carriages or vessel or vessels to be
propelled or any like or similar arrange-
ments of a “rack” or “band” or “rope”
which might be made to act in like manner
upon the said pinions or upon each other to
produce the effect as above described upon

~an atmospheric raillway. -

9. I do not claim any of the spearate parts
of my apparatus, all or some of them being
well known, but I claim the same in combi-
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nation for the purpose of carrymg out prac- 'mg an air tlght ]omt in combination Wlth o
~ tically and efliciently my method of propell- | my main pipe, or tube, as set forth. o
g by the effect of the natuml fltmosphele, -~ In witness Whereof 1, the said Jamzs Pri-
- butl do not confine myself to the precise ar- | BrRow, have hereunto set. my hand and sealﬂ-
5 rangements above set forth, as some may t111s thlrd day of April, 1845.

be found superfluous in pr actlce or machﬁ | ; '
cations of them may be desirable. . o JAMES PILBROW [L S]

- 3. I claim the use. of the flat or conical | Witnesses:
seat on the axis of my pinions to form a W. E. Newrox,
10 v‘"l,lve for the admlssmn of alr zmd for mak— . JosEPH MARQUETD

EE T
1
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