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UNITED STATES

PATENT OFFICE.

WILLIAM GUY COLLINS, OF NXEW YORK, N: Y., ASSIGNOR, BY MESNE ASSIGN-
MENTS, TO TIE COLLINS AUTOMATIC PNEUMATIC SWITCHING TUBES

COMPAXNY, OF NEW JERSEY.

PNEUMATIC TUBE.

SPECIFICATION forming part of Letters Patent No. 555,078, dated February 25, 1896.
Application filed January 15,1892, Serial No, 418,195, (No model.)

To all whom Tt may concer:

Beit known thatl, WiLL1AM GUY COLLINS,
a citizen of the United States, residing 1n the
city of New York, in the county and State of

s New York, have invented certain new and
useful Improvements in Pneumatic Tubes,
(Case B,) of which the followingisafull, clear,
and exact specification, 1efereﬂce being had
to the accompanying dmwmos, forming part

10 hereot.

Myinvention relates to pneumatic tubes for
carrying or sending objects by pneumatic
pressure or suction, and has for its object to
provide befter and more efficient means for

15 such transmission and for switching carriers
into their appropriate branch tubes.

It consists in an improved apparatus for
that purpose, the several parts of the inven-

tion being set forth in detail in the claims at
20 the end of this specification. In order that
they may be fully understood 1 have repre-
sented inthe accompanying drawings and will
now describe the form of apparatus which 1
prefer to use for the purpose and the mode of

23 operation by its use.

Figures 1 and 2 represent side views of my
improved device, partly in section. Figs. 3
and 4 are respectively side and end views of
my improved carrier andcover. Figs. 5 and

30 6 are respectively side and end views of my
improved expansion-joint. Iigs. 7 and 3 are

cross-sections of the sender. B 1gs. O and 10
are 1espectn ely vertical and cross sections

of a modification of such sender. Fig. 1118
35 a side view of the switch, and IFig. 12 " shows
a modification of the communicating rods and
thelr connections.
In the apparatus shown in the drawings, A
is a main tube, and His a branch tube through
40 which carriers are forced by alr-pressure or
suction by any suitable means. At each an-
ole formed by a branch tube with the main
tubeis pivoted a switch . The switeh prei-
erably employed consists of a plate having in
435 it an opening, (shown on Fig. 11,) a pn"ot F,
and an extension-arm L. The switch is pr of-
erably made so that when closed, as shown in
full lines, Fig. 1, its outer surface forms a
continuation of the wall of the main tube.

so The other side is preferably somewhat in- |

clined. A small recess is made in the oppo-
site wall of the tube, and in this the end of thea
switch lies when the switeh is open, as shown
in dotted lines, Kig. 1.

The opening in the switch allows the for-
ward and rear projecting edges of the carrier
room within whiech to turn in rounding into
the branch tube H, and also permits the free
flow of air at all times down both the main
and branch tubes. To the end of the exten-
sion-arm K is fastened the armature d, work-
ing in the electromagnet or solenoid D, by
means of which the switech G is opened or
moved into the position shown on IFig. 2 and
closed or moved into the position shown in
full lines in Kig. 1

S is the sender. It consists of a cylinder
mounted on horizontal bearings and capable
of being revolved by the handles. 'Thiseyl-
inder has an opening, as shown in I'igs. 7 and
3, wide and long enough to permit the en-
trance of the carrier. The carrier 1s placed
in s' of the sender when the latter is in the
position shown in Fig. 7, with the openinﬂ
upward. The h:&mdle s is then turned and s
inverted, when the carrier drops outinto the
main tube, as shown in Fig. 8, and 1s then
forced by pneumatic pressure to its destina-
tion.

My improved sender affords ready dand eifi-
cient means for introducing carriers into the
main tube without leakage of air therefrom.

Myimproved receiver R is of the same con-
struction, the revolving cylinder beingin this
case of course placed below the end of the
main or branch tube where the carrier is de-
posited. It is shown as connected with the
branch tube, and apipe U, having a cock, and
a device U/, adapte{l to be actuated by the
carrier to control said cock, are also prefer-
ably employed to direct an extra supply of
compressed air into the receiver, and thus

offer a cushion to the impact of the carrier at

that point, this, however, forming no essential
part of my invention.

The carrier consists of a cylindrical box b,
(shownin Fig. 3,) having arounditmetal bands
bb. Kachcarrieris promded with such bands;
but the distance between the bands on any
carrier intended for a branch tube differs
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from the distance between the bands on the
carriers not intended to switch off into that
particular branch tube.

In my improved apparatus the switech of
any branch tube 1s automatically opened and
closed by those carriers intended to pass
through that particular branch tube, but by
no other carriers. This is accomplished by
an electromagnet D having an armature
fastened to the extension-arm K near its end.
When a current is passed through: D the ar-
mature disdrawn upand the switch is opened,
as shown in Kig. 2. When the current ceases
the spring S pulls the switeh back into its nor-
mal closed position.

The circuit is automatically closed and
opened by the following devices: m m are two
short rods pivoted to the cross-barnat its op-
posite ends and working in slots cut in the
cross-bar y y. These rods m m project into
the main tube A far enough to be struck by
the bands of a passing carrier, but not far
enough to reach the main body of the carrier
1tselt. "T'he cross-barn is fastened at its cen-
ter to the upright metalliec arm p, which is
shaped atits upper end like the head of an
arrow. When a carrier passes, the distance
between whose bands is the same as the dis-
tance between the points of the tworodsm m,
these rods are both forced up by the bands at
the same time and the arrow-head of the arm
p strikes against and forces apart the metal-
lic spring-jaws ¢ ¢, which are pivoted at their
upper ends. The spring-jaws at once cateh
and hold the head of the arm p until it is re-
leased, as hereinafter described. As soon as
-Jaws ¢ ¢, the circuit

mains so until p is released in the following
manner: 13 is a rod working in a eylmdm
and has a round enlarged smfaee at its end.
This rounded end projects slightly into the
branch tube 1, as shown in FKig. 2. The
other end of the arm 131s pivoted to the bell-
crank 12, the latter to the arm 11, this to the
bell-crank 10, and the latter to the rod 14.
The rod 14 1s pivoted to the lever 15, which
latter is pivoted at its other end to a fixed
pin and carries at its said end an elliptical
button 16. When the carrier
rounded end of the arm 13, 1t pushes thaf
arm in, and thusthrough the bell-cranks and
arms 12, 11, 10, and rod 14 pushes out the le-
ver-arm 1o,and by turning to the proper extent
the button 16 forces the spring-jaws ¢ ¢ apart
and releases the head of p,when it and the
rods m m drop to their normal position. The
circuit 18 thus opened and the spring S pulls

back the switch into its normal closed posi-

tion. If desired, the spring-catch 9 can also
be used in (301111eet10n with or as a substitute
for the catehes on the end of pand ¢ ¢ for the
purpose of holding the switeh open. A stud
on the extension-arm E engages with the

spring-catceh 9 as the switch is opened, and
the spring-catch then holds the extension-
arm I up until the carriers strike 13, when,

strikes the-

as is evident from an inspection of the draw-
1ngs, the spring-caten Sis unlocked from the
stud. The rod 14 and its connecting Dell-
cranks and arms are held in their normal po-
sition by means of the spring 18.

YWhen a carrier passes whose two bands are
either closer together or farther apart than
are the two rods m m, these rods m m will be
struck by the bands successively and not both
at the same time. The rod p will thus only
be very slightly raised, not enough to engage
with the spring-jaws ¢ ¢, and the switeh will
remain closed. Only those carriers, there-
fore, will operate the switeh the distance be-
tween whose bands equals that between the
carrier-actuated rods m m. But one branch
tube 1s shown in the drawings, but of course
as many can be used as are desired, the
switching apparatus being in every case the
same as that already deseribed, with the ex-
ception that the distance between the points
of the carrier-actuated rods m 7 will vary
with each switeh.

1o avoid the danger of blocking the appa-
ratus should a carrier intended for the main
tube or a switch farther on follow too closely
upon a carrier Intended for a nearer switeh, I
have devised the following apparatus: K I
are two levers pivoted at one end in a recess
in the wall of the main tube. These levers
1n thelr normal position lie in these recesses
out of the way of carriers in the main tube.
At the other end of each lever is pivoted a
piston-rod 7, working in the cylinder J. The
cock 1" on the pipe 1 controls the admission of
alr from the main pipe A into the cylinders
J. When T is opened air rushes from A
through pipe 1into the cylinders J, forces out
the piston-rods 7 7, and pushes the levers IC I
1nto the position shown in Fig. 2, where they
would arrest or retard the progress of any
succeeding carriers until the switeh and the
cock 1 have been again closed, when the sue-
ceeding carrier or the air-pressure in A, or
both, would push in the levers Ik K and the
piston-rods 9 7 and clear the tube A for the
passage of the succeeding carvier. The cock
1" 1s opened and closed in the following man-
ner: Connected with the coek T is the arm 2,
pivoted at its other end to the toggle-joint 3,
which latter is also pivoted to the rod 4. The
rod 4 works in a cylinder, as shown in Ifig. 1
and has an enlarged rounded end. Tlus
rounded end of the rod 4 projects slightly
mto the tube A when the toggle-joint 3 is in
the dotted position shown in Ifig. 1, but at
other times is withdrawn from the tube. The
rod 5 18 fastened at one end to the middle of
the toggle-joint 3 and at the other end is piv-
oted to the bell-crank 6. The other end of
the bell-crank 6 works in a slot in the arm 7,
which latter is fastened at its other end to
the extension-arm K. When the switch is
closed, these various arms, bell-crank and tog-
ole- 3011113 are inthe pOSlth]il shown in full hnes
in Fig. 1. When the switch is open and as
long as it remains open, they assume and re-
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main in the position shown in dotfed lines in
the same figure and shown by full lines in
Fig. 2. In this latter position the rounded
end of the rod 4 projects into the tube A.
a carrier passes at this juncture it pushes up
the arm 4 and the toggle-joint 5 and opens
the valve T, and the levers K K are there-
upon at once forced out and the carrier is de-
tained. When the switech is closed by the
preceding carrier as it passesinto the branch
tube I, the toggle-joint is pulled back and
the cock T is closed, when the levers K K are
at once forced back into their recesses and
the carrier passes on down the main tube.

To assist a carrier or the air-pressure in A
to close the levers K IC after the switch G has
been closed, an opening into the atmosphere
is made in the head of each of the ¢ylinders
J J, closed by a sliding valve operated by a
lever 17, secured at one end to the rod 5 and
at the other end to the valve. When the
switeh Gis open the lever 17 closes the valve.
When the switch is closed it opens the valve
and allows the air in the cylinder to passinto
the atmosphere as the levers K K are closed.
Only one lever 17 is shown, it being under-
stood that another lever precisely like it con-
nects with the valve on the other c¢ylinder.

My improved cover for carriersis shownon
TFigs. 3 and 4, Fig. 3 being a sectional side
view on the lines 3 3 of Fig. 4, and Fig. 4 be-
ing a cross-section on the Tines 4 4 of F]G‘ 3.
TFour bolts [ working in the slots [' are ea(,h
flexibly connected b}"’ a link to an arm of the
piece .. The latter is turned by the key /.
As is evident from an inspection of the draw-
ings, a turn of the key [* in one direction will
force the bolts into the groove shown in Jig.
3 and fasten the cover on tightly, while a
turn of the key in the other direction will
withdraw the bolts and unloosen the cover.

A modified form of my improved sender
and receiver is shown in Figs. 9 and 10, Kig.
) representing a side view parily in section,
and Irig. 10 a cross-section on the lines 10 10,
Fig. 9. This sender is designed to be used
in vertical pneumatic tubes. It consists of
a cylinder considerably larger than the tube
A with a solid top and bottom plate, except
that through the cylinder and the top and
bottom plates are cut two or more cylindrical
holes of a diameter corresponding to that of
the main tube A. The drawings show two
such holes s’ and s*. A carrier 1s placed in
s, and the handle s isturned until s’ is in line
with the tube A, when the carrier is forced
onward through the tube A to its destination.
The sender is simple and efficient and pre-
vents leakage of air.

A modification of the carrier-actuated rods
and spring-catches is shown in Fig. 12. The
upper catch ¢ is preferably made stationary,
while the lower catch ¢ oscillates. 1tisthus
evident that if one of the levers ¢’ alone is

actuated by the carrier the head of the lever
¢’ will not force the spring-catches apart so

If

Co

as to be held by them; but if both levers ¢
are actuated at the same time the catches
will be opened and will hold the arms c'.

Certain parts of my apparatus which are
shown and described in the drawings and
specification, but not claimed In the present
application, are claimed in a certain other
application made by me and filed simultane-
ously herewith under Serial No. 418,194.

YWhat I claim as new, and desire to secure
by Letters Patent, 18—

1. In a pneumatic-tube system, the combi-
nation with a switch controlling the junction
between two tubes, of an electric circuit in-
cluding a magnet and an armature for di-
rectly operating said switch, a circuit-maker
in said circult and rods projecting into the
tube adapted when simultaneously struck by
the bands of a carrier to operate sald circuit-
maker to close said c11*eu1t, substantially as
set forth.

2. In a pneumatic-tube system, the combi-
nation with a switch controlling the junction
between two tubes, of an electrie circuit in-
cluding a magnet and an armature for di-
rectly operating said switch, rods projecting
into the tube automatically actuated by the
carrier toclosesaid circuit, and spring-catches
to keep said circuit closed, substantially as
set forth.

3. The combination with a main tube, a
branchtube,and aswitech controlling the junc-
tion between two tubes, of an electric circuit
including a magnet and an armature for di-
rectly operating said switch, rods projecting
into the tube automatically actuated by the
carrier to close said circuit, spring-catches to
keep said eircuit elosed, a rod projecting into
the branch tube, and connecting arms and le-
vers adapted to release sald catches and open
the circuit when said rod is struck by the car-
rier, substantially as set forth.

4. The combination with a main tube, a
branch tube, a switchforcontrolling the junc-
tion between sald tubes, and an electrie cir-
cuit including an electromagnet and an arma-
ture for directly operating said switch, of the
carrier-actuated rods m m, cross-bar n con-
nected to the upper ends of said rods, verti-
cal arm p carried by said cross- bar, and
spring-jaws ¢ ¢ adapted to engage with the
said vertical arm when said earrler—actua.ted
rods are raised, and thus close sald circuit,
substantially as set forth.

5. The combination with a main tube, a
branch tube, a switch for controlling the junc-
tion between said tubes, and an electric cir-
cuit including an electromagnet and an arma-
ture for directly operating said switch, of the
carrier-actuated rods m m, cross-bar n con-
nected to the upper ends of said rods, verti-
cal arm p carried by said cross-bar, spring-

jaws ¢ ¢ adapted toengage with said vertical

arm when sald carrier-actuatedrods are raised
tothus close said cirecuit, lever 15 having cir-
cuit-opening button 16, rod 14 connected to
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said lever,
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branch tube, and lever connections 12,11, 10,

‘between said rods 13 and 14, sub%tantmlly a,s'
‘and for the purpose 8pe(31ﬁed | |
0. In a pneumatic-tube system, the combi-

nation with a main tube, a branch tube, and a
switch controlling the junction between said

~tubes, ot carrier-actuated rods or points pro-

10

jecting into sald main tube, devices connect-
1ing said carrier-actuated rods with said switch
whereby the movement of said rods will act-

- nate said switeh, and a carrier having bands

or projections so spaced upon its body as to
agree with the distanee apart of saidrodsfrom
each other, so as to insure concurrent contact
‘between said bands or projections and the

- ends of said rods, substantially as set forth.

40

55

7. 'T'he combination with a pneumatic tube
and a switeh therein, of acarrier-actuated rod |
adapted to project into said tube, lever con- |
nections between said rod and said switch,
carrier-retarding levers pivoted in the wall of
the tube and controlled by the movement of
-sald carrier-actuated rod and system of levers,
‘the whole being arranged so that when the |

switch i1sopened said carrier-actuated rod will

be projected into the tube, and in such man-
ner that when said rod is struck by the car-
-retarding levers will be
thrown out into the tube, su bstantmlh as and
| for the purpose set forth.

rier -said carrier

- 80 In eombination with a switeh in a pneu-

matic tube, levers in the side of the tube at- |
tached to plston-mds working in cylinders, a

pipe for supplying compressed air, gas or 11q-
uld to said cylinders, a cock regulating such
supply, a rod for operating said cock and le-
ver connections with said switeh to throwsaid
rod 1nto position in the tube to operate said
cock when the switch is opened and to with-

draw 1t as the switeh is closed, substantially

as shown and described.

9. The combination with a main tube, a
branch tube and a switch controlling the junc-
tion between them, of carrier-retarding levers
K K, pivoted in and adapted to be thrown
across sald main tube, cylinders J J, having
pistons and piston-rods in connection with
sald levers, air-pipe 1 having cock T, carrier-
actuated rod 4, toggle-joint 3 and lever 2 con-
necting said rod tosaid cock, arm 7, connected
to the switeh, and bell-crank 6 and rod 5 con-
necting said arm and said toggle-joint, sub-
stantially as and for the purpose set forth.

10. The combination with a pneumatic tube,
of a receiver or sender composed of an outer
casing smallerin eross-section atitslower part

carrier-actuated rod 13 in said |

tions between said valve
wher eby sald valves are closed when the
switch 18 open and opened when the switch is

than at 1ts upper, its loswer part being in line
with and of the same size as the tﬂbe, and a

horizontal hollow cylinder mounted in beax-
ings 1n the upper part of said casing and ca-

pable of being rotated on its axis, a handle
to rotate the same, and an opening in said

cylinder to permit the entry or discharge of

the ¢
scribed.

11, In Coml)mﬂtwn with a switeh in a pneu-

:maue tube, levers in the side of the tube at-
tached to pistoni-_-rods working in cylinders, a
pipe for supplying compressed air, gas or lig-
‘uld to said c¢ylinders, a cock regulating such -

carrier, substantially as shown and de--

60'.

70

supply, a rod for operating said cock and le-

ver connections with said switeh to throw said
rod 1nto position in the tube to operate said-

cock when the switch 1s opened and to with-
draw 1t as the switch is closed, openings for
the escape of air from said cylinders, valves

controlling such openings, and lever connec- -

and the switch

olosed , substantially as shown and described.
12. In a pneumatic-tube system, an electric

cireuit normally open, a circuit-maker there-
1n, a carrier having two encircling bands of
greater diameter'thanlits body, in combina-
tion with a carrier-actuated device consisting

50

of two rods or points projecting into the tube, '

the distance between which rods or points cor-

responds with the distance between the bands

of the carrier, so that said rods and bands

may come in contact with each other to op-
erate sald circuit-maker and close said cir-
cult, a switeh or gate in said tube controlled
by an electromagnet or solenoid in said cir-
cuit, substantially as set forth.

13. In a pneumatic-tube system, an electric
circult normally open an electromagnet there-
in, a switch at the junction of two tubes un-

‘der the control of said magnet a circuit-malker

in said circuit, a carrier having two encireling
bands of greater diameter than its body, in

combination with a carrier-actuated device
consisting of two rods or points projecting into
the tube, The distance between which rods or
points corresponds with the distance between
the bands of the carrier, so that said rods and
bands may come in contact with each other
to operate said circuit-maker and close said
circuit, Substantmlly as set forth.

W UY COLLINS.

Witnesses: _
SAMUEL S. HADDEN,
HERBERT H. GIBBS.
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