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- UNITED STATES PATENT ‘OFFICE.

' ROBERT M. CURTISS OF BROOKLYN NEW YORK

MEANS FOR AUTOMATICALLY OPERATING THE GATES OF PNEUMATIC TUBI:SoAND SIMILAR WAYS

P CTPICATIQN formmg part of Letters Patent No. 376 862 dated J anuary 2%, 1888

. Appllmtlon filed June 11 1886. Serlal No. 204,801.

(No model }

To all whom it may concern: .
Be it known that I, ROBERT M. CURTISb of
Brooklyn, Kings county, New York, have in-

Gates of Pneumatic Tubes and Similar Ways
or Conduits, of which the following is a spe01

: B flC&IJlOH

My invention aoplles more especlolly to
small pneumatic tubes or equivalent ways or
conduits adapted for the conveyance of small
packages or messages; and the object of my in-
vention is to apply the power of electricity to
automatically cause the opening of any gate

along the line of the tube, so as to effect the
ejection of the package or earrier at any point
desired, and also to make the ejected package

aet to olose the gate from which it has been

20
25

_. ,
33
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ejected and to sound an alarm to indicate its
Heretofore electro - magnets have |

delivery.
been arranged to control valves w1th1n 2 SyS-
tem of pueummtlc tubes so as to cause the car-

rie1s to be dire¢ted from the mainline intoany

Eleetro-magnets |
1 gates

desired branch of the tube.,

“have also been arrann*ed to release a detent On

the gate, which then . opened by the action of
oravity to allow the ejection of the carrier,

which, striking against the inclined side of

the ﬁate as 1t beoame ejected, reacted to close
the,gate Now, in my improvement I oper-

~atively connect the armature of an electro-
magnet directly to the gate, so as to open the
same positively by the direct impulse from the

magnet, and thus allow the package to be
thrown out, while the reverse or closing mo-

tion of the ga,be is effected by the action of a
spring or weight, which arrangement renders
the operation of the gates much more positive
and efficient. I alsoarrange astop or arrester
near the gate in the path of the ejected. car-
rier and operatively connect the arrester with

devices which control the closing of the gate, |
so that as soon as the ejected carrier strikes |

the arrester the gate becomes automatically
closed. I also provide a receiver into which
the ejected carrier is received or deposited,

and which operates electric contacts in eircuib
‘with an electric alarm which will announce

 when the carrier is delivered. T also provide

00

the circuit with a peculiar form of push-button
or circuit-closer and with switch devices to o
. close the circuit on the maﬂ*net of any parblou l ever, I provide the ends ofthe tube Wlth yleld T

|

vented certain new and useful Improvements { the features above outlined, as herelnafter |
in Means for Auntomatically Operating the. |

both performed by electro-magnets.

|

| Jl]IlOthI]

lar gate to operate the same, as helemafter

shown.. -~ L -
My invention therefore COHSISI:S malnly, 1n

fully set forth and claimed.

In the drawings, Figure 1 gives a flO]lIJ ele-’

‘vation of asectionof pneumatlotube provided
‘with swinging gates and- equipped with my 6o
Fig. 2 is a side elevation of
Fig. 1. . Fig. 3is a cross section on'line # z of -

improvements.

Fig. 2, w1th the gate open. Kig. 4 is a side

elevatlon similar to Fig. 2, but on a smaller
scale, and iilustrating the complete circuit ar- 6". -

rangements for operating the gate méchanism,:
&e.
used for a series of maguets Operatmwa,seues
of gates on a line of tubmg Fig. 6 18 a side
elevation showing a modlﬁoamon where the
opening and olosmg motions of the gate are -
Fig. 7
is a fragmentary section on line y - of Fig. 6.
Fig. 8 represents a v ariation of my invention

Fig. b is a ‘'diagram of the circuit when |

70'

applied to a pueumatic tube provided with 75
what is known as “tlltmﬂ” or “pendulous” L

In Figs. 1 and 2, Amdloates the pneuma,tlc -
tube, Whlch extends as usual, from the cen-

tral office t0 as many blanoh offices as de-

‘sired, and is provided with a gate, B, in each
‘branch office in which it is desired to deliver

'messeges

This gate B is, in fact, a movable
section of the tube, and is in this case what is
known as a ‘‘swinging’’ gate, as.it swings

bodily to one side when opened, as seen in_

80 L

Fig. 8 and in dotted linesin Fig. 1. The gate

B is mounted within a rigid fra,me or yoke, ¢d

W&Il as seen in Fig. 2, and heads d d, in which

‘each end of the main tube A is received. and .

| &, which has a base-plate, ¢, secured to the

0o

bétween which the gate: -section B plays, as |

shown. The gate B is secured to the rock-

shaft ¢, which forms its axis of motion and
which is journaled at each end in the heads d
d. Theheadsd d have ground faces f to match

with ground faces on the ends of the gate-sec-

95

tion B so as to secure an air-tight Jomt at the |

gate- .section hasbeen rigid on the ends thereof,

Heretofore the ground face on the - : ﬁ_k IP
100
so that the gate must either fit with great ac- -

curacy between the heads d d or is else likely

to bind or to leak.

In my improvement, how- .



- ing packing-collars g g, which slide air-tight |

10
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on the ends of the gate and have a ground
face- to meet with the ground face f on the
heads d, so that the joint is thus rendered
elastic and a perfect and easy fit of the gate

and a tight joint is insured. The collars ¢ g

are guided by pins & and pressed to their
seats by springs ¢, or any equivalent means,
as will be understood from Figs. 1 and 2.
‘Now, D represents alarge electro-magnet or
solenoid, which is secured to the tube or oth-
erwise fixed near the gate, and its core or ar-
mature £ is provided with a rack, £, which
meshes with a pinion, &’ fixed on a 8p111dle..
on which is also fixed a miter- wheel, I, which
gears with a second miter-wheel, 7, ﬁxed on
the end of the rock-shaft e, 1t will therefore
be seen that if the magnet is put in eircuit
its core % will be forcibly attracted inward,

and this will cause the rack % to revolve

the gearings &’ [ ', and thus partially revolve
the rock-shaft e, which will Slmultaneously
swing the gate B open, as shown in Fig. 3 and
in dotted lines in Fig. 1, and thus allow the
package or carrier to be ejected from the tube
at the open gate in the usual manner. To the
base-plate ¢, behind the gate, is pivoted a de-

.ﬂecting-blade, m, which, when the gate 1is
‘swung open, falls outward in an inclined posi-

tion over the open end of the tube, as shown
by dotted lines in Fig. 2, thus forming an in-
clined obstruction in the way of the carrier,
which, when it issunes from the tube, strikes
the deﬁector and thus becomes deﬂected or
thrown out laterally

In order to insure that the deflector m shall
be positively moved out into its deﬂectmg po-
sition when the gate is opened, a claw, m’, pro-

jects from the 1ock shaft back of the deﬂector

and thus engages it and pulls it out when the
gate is Opened as will be understood from
Figs. 2 and 3.

Hereiofore the deﬂector has been made in
the form of a stiff spring, which tended con-

stantly to press the gate open, so that the gate
had to be closed against the resistance of said

spring.

<

In my case no resistance is oﬂ"exed to the
closing of the gate, except the necessary fric-
tion of the joints, and the closing motion 18
effected by the torsional spring n», which, as

- soon as the magnet D isthrown out of clrcmf
~ acts to swing the gate closed, and thus retnrn

55
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it to its normal nOSItlon as. f-*een in full lmes.

in Figs. 1 and 2.

In Figs. 4 and 5 are shown the complete cir-
cuit arrangements for operatmg the gate mag-

nets.

In Fig. 4, B indicates the gate of the tube,
and D the magnet arranged and connected as
already described. o-indicates a wire-cloth-
cage ot basket inclosing the gate portion of
the tube to intercept or catch the ejected car-
rier, and having a hinged platform, p, at the
base, on Wthh the carrier finally falls, and a
hand-hole, o/, through which the carrier may

be removed. The upper part of the cage o is |

376,862

narrow, and ab aboub the mlddle of the cage,
where the narrow part blends into the wide
part, is arranged a hinged obstructor or ar- 7>
rester, ¢, which projects outin the path of the
carrier as it falls down from the narrow into -
the wide part of the cage. This arrester is

constantly raised 11p by a spring, 3, 8o as to
‘close the contacts 5 6, a,rranged as shown, 75
~which contacts are 1neluded in the circuit of

the magnet D, as illustrated, and are always

normally cloaed as will be understood. These

confacts 5 6 consmb' simply of a fixed point
or tongue, 5, affixed to the tube or its frame- 8o
work, with a movable tcncrue, 6, attached to -
the arrester ¢, a8 shown in Figs. 4 and 6.

Now, » indicates the push -button or circuit-
closer,. which is arranged in the central office
for closing the circuit from the battery or gen- 8g
erator ¥ on the magnet of any desired gate

The stem or plunger of this push has a conical

contact, 7, which passes between two tongues,
8 through which the cireunit is completed when
the tongues are spread against the cone. On go
the end of the stem of the push-button is fixed
an .armature, s, which is arranged In prox-
imity to an eleetro -magnet, s, which electro-
magnet is in the same circuit with the gate-
maﬂ‘net D and the push-button 7. 95
It will now be seen by reference to Fig. 4 ~
that the circuit is normally broken at the
push-button only. Consequently if the push-
button 18 pressed in, the cireuit will be closed
and the magnet D w111 at once act to forcibly rco
swing the gate B open,while at the same time
the armature § will be pressed close to the
poles of the magnet s,where 1t will now be held
attracted, so that although the pressure of the

finger may be momentau]y removed from the 103

push button the button will still remain de-

pressed, thus keeping the circait closed and

the magnet D energized, and thereby holding
the gate open until after the carrier has been |
ejected. 'When the carrier is ejected, it will r10
first be projected up into.the cage o and will
then fall down through the .same and strike
the arrester g, and thereby depress the same
and open the contacts 5 6, and thus break the
circuit,thereby demagnetizing the magnet D, r13
and.thus causing the gate B to fly shut, and |

‘at the same time demagnetizing the magneb 8

and allowing the push-button» to fly open.
When the carrier falls past the arrester, the
arrester will spring back to its normal posi- 120
tion and again close the contacts 5 6, so that

| all parts will now be restored to their normal

positions, as seen in Fig. 4. The carrier in
dropping in the cage o will, however, finally

fall upon the platformp, and thus depless the 125
same against the action of the spring p’, and
thereby close contacts 10, which are included
in a local-battery clrcult t ¥, including an
electric bell, %, or other alarming or announc-

ing device, which will now Sound and thus 13-

call attention tothe fact that the carrler 1S de-
livered. When it is not desired to sound an
alarm, the switch t3 in the local circuit 15
opened
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InFigs. 4 and 5 for snnphcxty of 1llustrat10r1

I have represented a battery as the electric

source or generator; but in practice I employ

a dynamo- machme drwen by the same engine
which drives the blowers for operating the |
pneumatic tube, and 1 thus procure a power-
ful electric current, which enables me to use |

the large magnets or solenoids illustrated in
Figs. 1 and 2, and, as the armatures of these
magnets are connected directly to the gate,
hence a powerful impulse will be imparted to
open: the gafe positively when the magnet 18

. putin circuit, thereby rendering the opera-:

tion of the gates very efficient and instanta-
neous, whereas when the gate is relied on to
open by gravity or some Secondary action af-
ter the release of a detent by a small electro-
magnet, as heretofore, it is obvious that the

operatlon of the gates cannot be 50 reliable,

posn;n e, or prompt.
- Thegeneral circuit arrangement, for a series

of gate-magnets on a line of tube is shown in
Fig. 5—that is, one terminal of all the gate-

magnets D connects to the line-wire going to
one side of the generator , while the other
terminals of the macrnets connect individually

to individual smbch points 13, over which a

- switeh, u, is movable, said switeh being con-

35
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nected to the opposite side of the generator.
In the line between the switch and the gener-

ator, or at any other suitable point, 1s. intro-
“duced the push-button 7, with its magnet s, as
in Fig.

4,and also an electric bell or rattler, j.
The sw1tch %, button r, and rattler j are of

course all placed in the central office, and the

mode of operating the apparatus is as follows:

When it is desired to send a message to any
‘branch office along the line of the tube, the

switeh » is first turned on the point corre-
sponding to the magnet D of said office, and

the carrier is then put in the tube in the cen-

- tral office and the blast turned thereon.
button r is now depressed, which will close
circuit with the desired magnet, and therefore

The

open the gate In the desired office. The car-
rier will therefore move forward in the tube
toward the open gate, where it will be ejected,

~and therattler j will continue to sound during

50

~ the passage of the carrier or while the gate is

opened, but will cease as soon as the package
is ejected and the gate closed by the breakage
of the circuit at the contacts 5 6, as before de-

- scribed, so that the silence of the rattler 7 in-
‘dicates to the operator in the central office

39
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that the message has been delivered at the de-

swed gate. It wﬂl be seen that the armature
s and magneb s, in connection with the button
r, form a very sunple and effectlve means to
hold the bubton depressed and the circuit
closed until the desired action is produced,

and thus obviate the necessity of keeping the

finger on the button for a prolonged interval,

which is a very desirable feature.

In Fig.
ready described, except that two magnets or

- solenoids are used to each gate one to open

" and one to close the sqme

8 the arrangement is the sdme as al '

rand magneb s.

~ D is the openmg magnet and E the closmg
magnet, with the core playing between the

two, and p10V1ded with the rack %', which:en--

gages spur-gearing connected w1th the rock-
shaft e of the gate; a8 shown in Figs. 6 and 7.

The opening-magnet D is circuited premsely ;.

10

as before described, the circuit being com- -

pleted through the contacts 5 6, which are
closed in the normal or raised poswmn of the

75

arrester ¢. The circuit of the closing-magnet

E is, however, completed through a second set

of contacts, 15, which are normally open, but

are closed when the arrester-¢ is depressed.

The circuit of each magnet may be easily traced

one end of the magnet, and from the opposite
end by wire 19 fo the eontacts 5 6, and thence

by return-wire 18 to the gener: ator via button
‘To the magnet K the current .

| as follows: Thus the current will flow to mag- - o
net D from the generator y by line-wire 16 to

will flow by line-wire 16 to one end of- the
coils, and from the other end by wire 19 to the

contacts 15, and frown said contacts by return-

90
wire 20 dlreetly to opposite side of generator.
It will therefore now be seen, referring to

Fig. 6, that when the circuit is clased on the =

opening-magnet D by depressing the buttonr
the gate will be swung open, as before de-
seribed, and in due time the:carrier will be -
‘ejected into the cage o, where it will fallonthe =
arrester ¢, which, being depressed, will first -

open contacts 5 6, and thereby break the circuit
on the magnet D and immediately after close

the eontacts 15, a,nd thereby close the circniton

the magnet E, whleh will now act to formblv
shut the open gate.

spring back to its normal position, and thus

0

100

After the carrier has B
fallen past the “arrester ¢, the arrester will
105 -
break cirecuit on the magnet E and bring all |

parts back to their normal pDSIthI]S as shown. .

in Fig. 6.

Instead of hfwmg the push -button he]d de- .

pressed and the circuit closed to keep the mag-
net active during all the time that the gate re-

IIO_.

mains open, I may arrange the apparatus SO -
that a momentary closmg of the circult will -

actuate the magnet for a moment sufficient to

pull the gate open, where it will then be re-

tained by a detent, which will continue to hold
the gate.open al'ter the circuit is broken and
the magnet becomes inactive, and until the
carrier is ejected, which, striking on the ar-

rester, will then release the detent and allow
the gate to close.

[I5

.12'6 -
‘This modification is shown -~

in Fig. 8, in which I also show the pendulous

or tlltmg gates.
I use simple or common push-buttons,
each connected individually to one end of the

U

and mtrodueed in the circuit between the mag-

In this form of my invention
rrery,
125
‘respective magnets D of the individual gates =

nets and the generator y, while the opposite

ends of the magnets are all connected to the ;
130

opposite side of the generator, as fully shown
in Fig. 8. At the three gates shown in Fig.

I illustrate a slightly different form of mech- . -

anism, all acting on the same ceneral plan.’

In all cases the armatures of the maguets D



are connected direct] y to the gate, so as to puil
the same open when 1in actlon Whlle a weight,
z, will close the gate when tLe magnet is de- -

- circuited. 'The specnl manner of connectmcr

Ut

{e

15

20

the armatures with the gates and the arrange-
ment of the weights may vary, as shown at the
three gates, without altering the result, as will
be understood. When, thelefme the button
7" is depressed, the lowel magnet D will be put
in action and will pull the lowm gate open,

and will cause a detent-tooth, v, on Lhe top of

the gate to engage a detent tooth or stop, 7/,

on the arrester ¢, which in this caseis pivoted
at the top of the cage o. The gate will thus
be held open when so engaged, although the
magnet may have been in action but a moment,
d’ue to a momentary depression of the button
r.
will strike the mle&ter ¢, and thus release the

detents v v" and allow the agate to close.

When the middle gate i1s opened, an arma- -

ture, 2, on its lower end will be br ought agaInsy
the poles of an electro-magnet, 2/, and Slmul

- taueously contacts 25 will be elosed t,hus clos-

30

10

ing a local circuit, 26, on the mag net ¢, which

will now act to hmd the gate attlaeted In 1ts
open position, although the gate magnet D
may become 11111116(‘11::11:613 inactive. The ar-
rester ¢ is also in this case arranged at the top
of the cage o, and is arranged to close contacts
27 1In smd local cireuit, and thus keep said
circult closed. When, homev’e] the ejected
carrier strikes upon the auester 1t will raise
the same and open the contacts 27 and thus
break the circuit 26 and cause the magnet z

to release the gate and allow the same to close'
by the force of the weight.

- The devices at the upper gate are as follows:
When the gate 1s opened, the detent 28 on the
lower end of the gate engages the detent-arma-
ture 29 of the magnet 30, which is included in

~a local circuit, 2() WhIGh 1S normally open at

45
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the contacts Jl Opemted by the arrester g,
which is placed at the middle of the cage, as
shown in the leading ficures. The gate 'mll
therefore be held open by the momentary ac-
tion of the magnet D and by the continued
action of the detents 28 29 until the ejected

carrier strikes against the arrester ¢, whieh

will then depress the arrester and close the
contacts 31, thereby closing the cireuit 26 and
causing the magnet 30 to attrac the detent-
armature 29; and thus allow the gate to close.

Tt will be readily understood that the ad-
vantage of the arrangements shown in Fig. 8
is that the circuit is closed but a moment on
any one magnet to open the corresponding
gate, and hence the circuit can be closed on
one of the magnets of another tube to open an-
other gate without having to wait until the

~first gate was closed, WhICh in -a large estab-

lishment operating a number of tub(,s frony

one central office is a great advantage. |
It will be noted that my invention is not
confined to the special details shown, and is
not necessarily limited to pneumatlc tubes,
but may be apphed to any similar light wq,ys

When, however, the carrier is ejected, it

el i ——— —— i = —

areg62 :

or eonduxts-—such for instance, as to cash-car-
Tiers.
Any other electric motive device which
might be substituted for an electro-magnet
may be used instead of the magnets shown

and will be the equivalents thereof but I con-.

70

sider the electro-magnet as the most sultable

device for the purpose.

Tt will be understood that the yielding pack

ing-collars ¢ might be on the fixed end of the

tnbe A instead of on the gate B; bub 1 prefer
the arrangement shown.

1t will be seen by referring to TFig. 2 that
the core & works like a piston in the tubular
center of the magnet D, and that the rack-rod
k" of the core works through a perforated head
in the tube. This construction serves the pur-
pose of a dash-pot or air-cylinder, which will

75

30

prevent any sudden or Vloleut movements of

the core in the magnet.

What 1 ¢laim 1s—

1. In combination with a pneu matie tube or
equivalent way or conduit with a discharge-

outlet therein, through which the carrier is
cjected, and a movable gate arranged to open

and close said outlet with reference to the air-
carrent, an electro-magnet having its arma-
ture connected to the gate and arranged to
move it with a positive impulse in one direc-
tion, with a spring or 1ts equivalent arranged
to move it in the reverse direction, with an
electric eircuit to energize sald magnet, and a
circult-closer to throw the same 1nto and out
of action to positively openand closethe gate,
as desired, substantially as set forth.

2. In combination with a pneumatic tubeor

- 1ts equivalent and a gate thereon, an electro-

magnet arranged to operate the gate, with a

movableor yu,ldmg arrester placed in the path

of the ejected carrier,and electric contacts oper-
ated by said arresterand included in an elec-
tric eircuit with said magnet, whereby thecir-
cuit is broken and the nate closed when the

carrier is ejected qn'funsb sald arrester, sub-

stantially as shown and described.

3. The combination, with a transmitting-
tube and its gate, of 2 recelving support or
platform on which the ejected carrier is de-
posited, electric contacts operated by saidsup-

port, and an electric bell or sounder in cirenit

with said contacts, subbtfmtlall y as herein set
forth.
4. In combination with a tmnsmltbmﬂ‘ tube

. and its gate or gates, and a magnet fl.rrfmfred

to operate the gate, an electric circuit to en-
ergize . said magnet provided with a magnet,
s, and a push button or closer, 7, having an
armafture, s, arranged and 0peratmﬂ‘ substan-
tnlly as shown and described. |

5. In comblnation with a transmitting tube
or condnit and a series of gates opening there-
on, a corresponding series of electro-mag-
nets controlling the opening of the gates,with

~one terminal of all of said magnets connected

to one side of an electric generator and the
opposite terminals connected to individual
switch-points, with a switech connected at one

QO

103

103

I10 .

115

120



end to the generator : and mova,'ble at the other | and ifs swmgmg ga,te B, the freely

end over the switch- pomts, and a circuilt-closer

~ or push-batton arranged in the main line com-

mon to all the magnets and switch-points, sub-

stantially as shown and deseribed.

6. In combination with a transmlttihg tube
or condunit and a movable gate opening there-

~ .on, an electro-magnet controlling the open-

10

'1-5

20

‘and an arrester placed in the

“ing of the gate, a catch or.detent arranged to

engage the gate when opened and hold it open,
path-of the
ejected carrier and operatively connected with
the detent, whereby the detent is released and
the gate closed by the ejection of the carrier
against the arrester, substantially as setforth.

7. In combination with a pneumatic ‘tube
and its swinging gates B, the yielding pack-

ing-collars g g, substantlally as and for the'|

purpose seb forth.

8 In combmatlon with a pneumatlc tubei N

pivoted
deflecting-blade m, and a pI‘Q] jection, m/, on the
gate to engage and 0perate the sa,me, substan
tially as set forth. | -

9. The combination, with a pneumatlc tube 2 5‘*‘
or equivalent condult such as A, having at’
one or more points a movable commdlng or -
aligning tubular section, such as B, formmg
when swung out of line an ejecting outlet or |
gateon the tube, of an electro-magnet arranged 30

' in operative relablon therewith, an armature

connected to said movable sectlon B to move
the same in one direction, and a sprmg or re-
tracting device to move the same in the oppo-

site direetion, substantlally as Shown and de- 35 | :' '

Scrlbed

ROBERT M QURTISS.
Witnesses: )
CHAS. M. HIGGINS

- JN0.-E. GAVIN,
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