A, J. WURTS.

RAILWAY SIGNALING SYSTEM,
APPLICATION FILED JAN. 9, 1911,

Ao

+ATTORNEY.

1,046,703. Patented Dec. 10, 1912,
. B 6 SHEETS‘SHEET 1.
Q
3
N
o )
NG SR
o N %
J— l ﬁ
1L % quq I
=~ A N
B s
J 4 x
- T —— 1?
9 8| 5 L N
(o :_Q_Ep - ‘&. N w o
A [‘ ] N | W ™~
R R, ! N XY
=N : .
T8 N PEs vy
' S
5 ] |
8
N
WITNESSES - ! j INIENTOR.
M Lents
f%"f ] *BY éd_@é )
o g %vwb



‘A, 7. WURTS,
RAILWAY SIGNALING SYSTEM,
APPLICATION SILED JAN. 9, 1811,

Patented Dec. 10, 1912.

6 SHEETS—SHEET 2.

1,046,703.

S
_ " _
~ 3 oN
o * n .
R, Jj_%
=S . tﬁ\@:égl
S N .
m%g _LR E\i
0 R »
X
S ' E n[ N_ ¥
S .
Y
o
g
s
)
o> of
N o0
) S
£ N
~
N : E N
LY J NS
? [ ‘gg‘om N
WITNESSES : 9 %I% g 2 o | IVVENTOR.
G | [
. ] . m m

O T A ATTORNEY.



A. ], WURTS,
RAILWAY SIGNALING SYSTEM.
APPLICATION FILED JAN, 9, 1911,

1,046,703. Patented Dec. 10, 1912,

6 SHEETS—SHEET 3.

il

S \%\;{1
3
¢

ol B Y N
™~ .
8 W ;: 9‘ '$1 a\ -
D DN I
w5
ST L e
o5
tT Wt
alj\ I
N+ ¢
® 3 3
]
Lde
>
" AR I )
]It
BRI |
o R® S% L
ky:.:_ ‘ BE '- %, \it
)J S ) \T Wyl
Q A
Ij; FS
% | HE 0|
R
. . aq R -
WITNESSES : @Q INVENTOR.

Fenls

O'e%w | v
az- . W 04@"4 A;TTORNEY.



A. J, WURTS.
RAILWAY SIGNALING SYSTEM,
APPLICATION FILED JAN. 9, 1911,

1 ,046,703. Patented Dec. 10, 1912,

6 SHEETS—SHEET 4. .

. ] J;%J% _
o N
B[ . @ ¥4
T L’Xﬁ:-ﬁg ‘w;
A w» i
N D)
1 Xl ol
T_tu
|
dH
s
i‘J}fﬁ i
q R Rl
Sih
N R §$
% R ]

FiG. 4
— .
20
6
o ¥
80 |5,
, =
#2 o H I

23
75
_g ﬁa -
/=
18
J—:‘Ss 21
%
28
g2
2

| ) QLﬁ
: AN
B N N
e N
Q
_ Qe 4 N
H'/TNESSES: . Ny ] ' b [lva‘IV]‘OR. .

_ ,% | ’ BY _
G e | i



A.J, WURTS. -
RAILWAY SIGNALING SYSTEM.
APPLIOATION FILED JAN. s, 1911,

Patented Dec. 10, 1912,

6 SHEETS—SHEET 5.

1,046,703.

[ 8L

R

=
8._

g8 18—

' F 99 ]
7

= [ {&J

ol

)
3& H

NP

J

Z

25

22
T
WV e

I

%
39

¥

Fig. 5
(SI

N
=b
——p
=
FF

32 H’

al

%
WITNESSES: N N INVENTOR.

£
S

Z5

. e
A ATTORNEY.



A, J. WURTS.
RAILWAY SIGNALING SYSTEM.
APPLICATION FILED JAN, 9, 1911,

1,046,708. | | Patented Dec. 10, 1912,

6 SHEETS—SHEET 6.

SR —8
i ~
. Dm m 8 R
% GOOQE)’%
n’—:‘:l % "D
= [ )
| -«ﬂgmcmxz,g ~
] _
) J{ -
L\

R’
18
77

| % o> ]

. ©

g

| I
q
T
'
N

- W“ﬁ O
WITNESSES - . J 4 Jl /_A’VEJVI/'OR.

4 , . BY
Q. ﬁ Uerott, e

Ao ATTORNEY.



10

'UNITED STATES PATENT OFFICE.

ALEXANDER JAY WURTS, OF PITTSBURGH, PENN SYLVANIA, ASSIGNOR TO THE UNION
SWITCH & SIGNAL COMPANY, OF SWISSVALE, PENNSYLV ANIA, A CORPORATION OF

PENNSYLVANIA,

1,046,703.

Specification of Letters Patent.

RAILWAY SIGNALING SYSTEM.

Patented Dec. 10,1912,

Application filed January 9, 1911. Serial No. 601,519,

To all whom it may concern.

Be it known that I, Armxanpzr Jay
Wurrss, a citizen of the United States, re-
siding at Pittsburgh, in the county of Al-
legheny and State of Pennsylvania, have in-
vented certain: new and useful Improve-
ments in Railway Signaling Systems, of
which the following is a specification.

My invention relates to automatic signal-
ing systems for railways, and more particu-
larly to that class of systems in which the
railway is divided into block sections, and
in which a relay device is provided for each

_ block section for governing trafic through
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such block section.

I will describe several arrangements of
signaiing systems embodying my invention,
and then point out the novel features there-
of in claims. . :

In the accompanying drawings, Figure 1
is. a diagrammatic .view showing a railway
signaling system embodying my invention,
one of the lines of the rails of the track-way
being divided into blogk sections and having
a short. insulated preliminary section for
each block section. Figs. 2,°8 and 4 are
diagrammatic views showing modifications
of the signaling system shown in Fig. 1.

-Figs. 5 and .6 are diagrammatic views show-

ing railway signaling systems in which both
of the lines of rails are electrically and me-
chanically continuous.
Similar reference characters refer to simi-
lar parts throughout the several views.
One feature of my invention is a traffic-

controlling relay device for each block sec--

tion, which relay device comprises two wind-
ings—a “holding” winding and a “reset-
ting” winding. 'The holding winding is
Drovided with a circuit which preferably in-
cludes an armature contact of the relay. 1
provide means for opening the circuit of the
halding winding when a frain or car enters
the block section, thereby opening the relay
armatures and placing the signal or other
traflic-governing device controlled thereby
in the danger position. The relay remains
detnergized until the train or car {eaves the

‘bleck section, when a circuit including the

resetting winding is energized, thereby clos-
ing the armature and again energizing the
holding winding, and also placing the sig-
nal or other traffic-governing device in the
clear or proceed position. .

In each of the views, A, B and ¢ desig-

nate block sections of a.railway, over which
traffic is governed by relays R, R* and R=.
Each of these relays comprises two wind-
ings, a holding winding 8 and a resetting
winding 9. The direction of traffic is indi-
cated by an arrow in each of the views.
Referring now to Fig. 1, one of the lines
of rails 13 is continuous, the other line 14
being divided by insulations 12 to form the
block sections A, B and C, and also to form
short insulated preliminary sections Ji, J=
and J* for each block section. The line of
rails 14 may be made electrically continuous
by means of conductors K2, K2 and K* con-
nected around the short insulated sections
as shown. The holding winding 8 for relay
R is normally supplied with current from a
battery 15 through a circuit as follows:
from battery 15 through wire 20, winding

3, armature 18, wire 21 to battery 15. The*

terminals of battery 15 are however con-
nected with the preliminary insulated sec-
tien J* and-rail 13 by wires 28 and 29 ye-
spectively, so that when the wheels and
axles of a car or train enter preliminary sec-
tion J* the battery 15 is short cirenited from
winding 8 and the relay R is deénergized
and armature 18 opened. The holding
winding 8 of relay R will then remain de-
energized until armature 18 is closed by the

energizing of resetting winding 9. This re-

setting winding is included in a normally
open circuit as follows: from short insulated
section J? through wire 22, battery 17, wire
23, resetting wirthng 9, wire 29 to rail 13.
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When therefore the car or train rezches sber v

tien J® its wheels and axles will ~omplete.

this last mentioned eircuit and the resetting
winding 9 of relay R will be energized, thus
closing armature 18 and thereby again en-

ergizing the holding winding 8. The op- .

just described for relay R.

The traflic-governing relays R, R and R?
may be employed in any syitable manner for
the control of traffic through the respective
black sections. * For example, as shown in
Fig. 1, they may be employed in an electric
railway to cut off the propulsion current
from a car or train which attempts to enter
a block section in the rear of a block s tien
occupied by another car or train. I» this
view, 11 -designates a source of ppulsics
current connected with the rails of i e
way and with a feeder main 10, T,7" and ¥*

eration of relays Rt and R? is similar to that
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designate- sections of a trolley wire or third
rail “which are connected with the feeder
main 10 through armatures 19 controlled
by feeder 1elays F, F'2 and F* respectively.
Thus the cirenit for the propulsion current
to a car or train W* is as follows: from
source 11 through feeder main 10, wire 26,
armature 19, wire 27, trolley or third rail
section T2, car or train W1, track rails 13
and 14 to source 11. The feeder relays I
and T are normally energized by batteries
16, and the armatures therefore held closed,
but these batteries 16 may be short circuited
to deénergize the relays and open the arma-

5 tures under the following conditions: As-

sume a car or train W* in block section B
as shown, and the armature 18 of relay R*
therefore open. If now a second car or
train W enters preliminary section J*, a
circuit will be closed through battery 16
(for feeder relay I*) as follows: from bat-
tery 16 through wire 25, wheels and axles
of ear or train W, rail 13 wires 29 and 21,
armature 18 of relqy R1 back contact of
armature 18, wire 24 to battery 16. The
feeder relay T will therefore become deén-
ergized, and its armature 19 will open, cut-
tmg off propulsion current from car or tr ain
W. The latter will therefore be brought to
a standstill and will be held so until car or
train W* has reached preliminary section
J3, when the armature 18 of relay R* will be
closed and the above described circuit for
battery 16 therefore opened. :

It will be evident from the foregoing that
the propulsion curvent is qutomatlcally cut
off from a car or train when such car or
train attempts to enter a block section pre-
ceding a block section which is already oc-
CLI]_)lLd by a car or train. A feature of this
system is that a car or train while passing
along the railway never cuts off the pro-
pnlsxon current from the block section pre-
ceding the -one which it occupies, except
when a second car or train attempts to en-
ter this preceding block section. I thus
avoid all operations of the circuit control-

. lers which control the supply of propulsion

50

55

60

65

current to the block sections except in cases
of emergency, and I therefore avoid me-
chanical wear of these -circuit controllers,
and deterioration of their contacts due to
arcing. .

‘Referring now to IFig. 2, T have here
shown a modification of the system shown
in Fig. 1. In this modification I provide
aumhalv relays L, It and L2 for each block
section by means of which the resetting cir-
cuit for each of the traffic-controlling 1e1frys
is held open while the corresponding block
section is occupied by a car or train. It is
therefore necessary that a car or train shall
have passed entirely out of a block section
before the resetting ecircuit of the corre-
sponding traﬂic-controlhng relay. can be

1,046,703

closed. In this view I show the windings 8
and 9 of the relays as being encro'ued by
alternating current from two secondaly
windings 34 and 33 of transformers H, H*
and H~ whose primary windings 32 are con-
nected Wlth mains 31 to which alter nating
current is supplied from a source 30. An
armature 37 of each auxiliary relay is in-
cluded in the resetting circuit of the cor-
responding traffic- controlhnnr relay. The

windings of these auxiliary rehys may be

70

75

supplied with current from any suitable .

source, as for example from the secondary
windings 33 of the transformers, but the
Wmdlncr of each auxiliary relay is also con-
nected with the rails of the corresponding
bleck section by wires 35 and 29 whereby
the source of current will be short-circuited
and the armature 37 therefore open while
the rails of the block section are occupied
by a car or train. Or, if desirable, the
auxiliary relays may be so proportioned
that as a car or train approaches the exit
end of a block section, the resistance or re-
actance, or- both, of the rails becomes so
high as to allow sufficient current to pass
thlouo'h the relay to close the armature 37.

80

90

The opemtmn of this system is in other re-”

spects similar to that of the system shown
in Fig. 1. In this system I have however
shown the traffic- controlling relays R, R
and R? as being employed to control railway
signals S, S* and 82 which govern tiaflic
thlouvh the block sections A, B and C re-

’spectlvely For this purpose each of the

traflic-controlling relays is provided with an
additional armature 38 which controls the
signal circuit in the usual manner, current
for the signal being supplied by any suit-
able source, such as by a battery 39.
Referring now to Fig. 3, I herc show a
system similar to that shown in Fig. 1, but
with a modification of the means for clogmﬂr
the resetting circuit as a train leaves a block
section. A feature of this modified form is
that a train must be intact as it passes out

.of a block section in order to close the cir-

cuit of the resetting winding of the relay
for such block section. To accomplish this
purpose I provide on each train a generator
40, preferably of high frequency altematlnw
culrent connected with a cireuit 41 which
extends the entire length of the train. The
current in this circuit acts inductively to
induce current in conductors 42 located in
the trackway, and to the terminals of which
conductors are connected the windings of
auxiliary relays M and M'. The circuit for
the resetting winding 9 of relay R is cen-
trolled by an armature 43 of relay M*, and
includes a battery "17. The opelatmn of
this system is as follows: When the train W
reaches preliminary section J, it opens the
armatures of relay R as before. -Upon

- rerehig praliminary section. J2 it similarly
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opens.the armatures of relay R, and the
primary circuit 41 comes into inductive rela-

_tion with. conductor 42, inducing a current

therein which energizes relay MY, thus clos-
ing the resetting circuit for relay R. It is
evident that if the train W should separate
into two.or more parts in block A, the pri-
mary circuit:41 on the train would be broken
and no-current would be induced in con-
ductor 42. Hence the resetting circuit for
relay R could not be closed, and the arma-

_tures 18 and 38 of the relay would remain

“open. Therelays R and R! may be employed

20

25

‘for.controlling any suitable traffic-governing
5 devices, such for example as railway signals

S and St in the usual manner. 'In this sys-

‘tem I also provide means for placing the

signal for each block section in danger posi-
tion in case a car or train enters the block
from the opposite end. This means com-

_ prises an additional wire 80 extending from

each preliminary section J, J* to the wire 29
of the preceding block section. A ear or

train entering the preliminary section J* in-

the direction opposite to that indicated by
the arrow will short-circuit battery 15 for
relay R as follows: from battery 15 through

- wires 29, and 80, wheels and axles of car,
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rail 13, wire 28 to battery 15; the signal S

controlled- by relay R will therefore be

placed in danger position.

In Tig. 4 1 have shown a system similar
to that of Fig. 3, except that I have omitted
the relays M and M* controlling the reset-
ting circuits, and have shown the resetting
windings of the relays as being energized
directly by current induced in the conduec-
tors 42 by the primary circuit 41 on the train
W. As in Fig. 8, an .additional wire 80
serves as a means for placing at danger the
signal governing traffic through a block sec-
tion when a car or train enters such block
section from the direction opposite to the di-
rection of traffic. '

In Tigs. 5 and 6 I have shown embodi-

ments of my invention in which each line of
rails may be both electrically and mechani-
cally continuous. As in the preceding views,
traflic-controlling relays are located at inter-
vals along the trackway, each relay having
a holding winding 8 and a resetting winding
9. In these systems however, the armatures
of each relay ave opened by increasing the
current in the circuit of the holding wind-
Ing as a car or train énters the block section,
instead of by short-circuiting the holding
winding as before. The resetting ecircuit for
cach relay is closed as here shown by the
epening of an armature of the relay for the
next sneceeding block section.. ‘
‘Referring now particularly to Fig.

5, I

have here shown a means for increasing the

currenut in the holding winding circuit by the
nduetive uetion of a closed secondary cireuit
carried by a éar or train, on a:primary cir-

8

cuit included in the holding winding circuit.
In this view, the circuit of the holding wind-
ing 8 for each relay includes a circuit con-
troller N, N* or N2, back contacts controlled
by the circuit controller, armature contact
18, and a pair of conductors 44. extending
parallel with the track rails which conductors
form the above mentioned primary circuit.
Alternating current is supplhied to this hold-
ing winding circuit by a secondary winding
34 of a transformer H, the primary 82 of

- which is connected with mains 81 which are

70

75

in turn connected with a source of alter-

nating current 30. The adjustment of the
parts of this holding winding circuit is such
that under .normal conditions the current
flowing in the circhit is not sufficient to cause
the cirenit controller N to open its back con-
tacts. 60 designates a closed secondary cir-
cuit carried by the car or train W, for which
circuit the steel structure of the car or train
may conveniently be employed. This sec-

‘ondary circuit is adapted to act inductively
-on the conductors 44 to increase the current

in the holding -winding circuit to such a
value that the circuit controller N is caused
to momentarily open its back contacts.
During this momentary opening the circuit

of the holding winding 8 is opened and ar- -

mature 18 drops, so that when the contacts of
circuit controller N again close, the holding
winding circuit remains open at armature
contact 18.. The opening of the contacts of
circuit controller N is of course only mo-
mentary, and this controller and the relay
R are so adjusted that armature contact 18
opens before the contacts of controller N
close. An armature 38 of each relay may be
employed to control any suitable type of
traffic-governing device, such for example as
railway signals S, S' and S° in the usual
manner. The opening of the armature 38
is also employed to close a circuit including
the resetting winding of the relay for the
preceding block section, which circuit is as
follows: from battery 17 through wire 23,
resetting winding 9, wire 45, armature 38,
wire 22 to battery 17.

80
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"Referring now particularly to Fig. 6. 1

have hére shown a means for increasing the
current in the holding winding circuit by
cutting out resistance or impedance or both
from this circuit as a car or train enters the
block section. The holding winding circuit
in this system includes portions of the track
rails 13, bonds 47 being placed across the
rails at the proper points to complete the
circuit. These bonds- 47 are so located that
under normal conditions the Yesistance or
impedance or both.of the circuit are such
as to prevent the flow of suflicient current
to open the contacts of circuit controtler N.
When however the portion of this civcuit
comprising the. track rails is short-circuited

. by the wheeld and axles of a car or traiu.
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" the current increases to an amount sufficient

10

to open the contacts of circuit controller N

and to thereby open the armatures of the

traflic-controlling relay R. In other re-
spects this sysi:em is similar to that shown
in Fig. -5, hence no iurther exphxnamon is
necessary.

Having thus descrlbed my mventlon, what
I claim is:

1. In a railway signaling system, plu-
rality of block sections e traffic- controlhno

* relay for each blocksection,-each relay com-

15

prising a holding winding and a resetting

winding, means for opening the circuit of

the holding winding of each relay when a
train enters the block section controlled by
said relay, and means independent of the
said means for energizing the resetting

~winding of the said 1‘eL1V “when the train
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leaves the block. section controlled by the
elay.

2. In a railway signaling system, a block
section, & traflic- contro]hnw relay for the
block section compriging a ho]dmo winding
and a resetting Wmdlng‘ a c1r01ut for the
holding winding including an armature con-
tact of the rehy and a source of c¢urrent,
means for -short-ciréeuiting the said holdmn
winding when a car or train enters the block

section controlled by the relay, a circuit for

the resetting winding including a source
of current, and means for closing the last-
mentioned circuit when the car or train
leaves the block section controlled by the re-
lay.

3. Tn a railway smmhno system, a block
section, a traffic- contlolhng relay for the
block section, comprising a holding winding
and .a resetting winding, a cireuit for the
holding wmdlnor including an armature con-
tact of the 1'e1ay and- a source of current,
means for short-circuiting the source of cur-
rent when a car or train enters the blocl sec-

tien controlled by the relay whereby the -

holding winding 1s deénergized and the ar-
nntl.ue opcned a mrcult.for the resetting
winding including a source of current, and
means for closing “the last mentioned circuit
as the car or train le: wes the block section
whereby the armature is closed and the hold-
ing winding again energized.

i Ina rallW‘ly smnal system, a block sec-
tion, a short insulated section at each end
of .the block section, a relay for the block
section comprising a holding winding and
a resetting winding, a cirveuit for the hold-
ing Wlndm(r including an armature contact
ot the relay and a source of current, con-
ductors connecting the terminals of the said
source of current with the opposite rails of
one of the short sections whereby the said
source will be short-circuited from the hold-
ing winding by the wheels and dxles of a

‘car or train in the said short section, a cir-

cuit for the re%etmnn winding including a

1,046,708

source of currcnt and means for closing the

last mentioned cn‘cult when the car or ua,ly

passes over the other short section, whereby
the armature will be closed and tlie holdmu
wmdmg again energized. .

.Ina mll\vay swn'lhnrr system, a block
bectlon, a short section at each end of the
block section formed by insulations in one
of the lines of rails of the block section, a
relay for the bldek section comprising a
holding winding and a 1esctt1ng winding, a
circuit for the hold]nn winding. 1n(ludlno‘ a
source of current and an’ armature contact
of the relay, conductors conncctmlr the ter-
niinals of the said source of current with re-

- spectively the insulated rail of one of the

said short sections and with the uninsulated

rail whereby the said source will be short-

circuited by the wheels and axles of a car in
the said short section, and a circuit for the
resetting winding mcluding a source of cur-
rent, one side.of the said circuit being con-
nected with the insulated rail of the other
sliort section and the other side with the un-
insulated rail whereby the said resetting cir-
cuit may be closed by the wheels and axles
of a-car on the said other short section.

6. In a railway-signaling S)snem a pla-

ality of block sections formed | by insula-
tions in one of the lines of rails, a short pre-
liminary section for each b]ocn section
formed also by insulations in the said line
of rails, a conductor around each prelimi-
nary sectlon and connecting the m%nhled
line of rails of cne block soctlon with the in-
sulated line of rails of each adjacent block
section whereby the said line of rails is made
electrically Pontlnuous, a relay for each
block section comprising a holdr ~ winding
and a resetting Wm(hnb, a circu. the
holding winding of each relay, including an
armature contact of the relay and a source
of current, conductors wnnectum the termi-
nals of the said source of current with re-
spectively the opposite rails of the short
preliminary section for the corresponding
block section whereby the said source will be

short-circuited from the holding W‘ll(hll” by

the wheels and axles of a car or train in the
preliminary section, a circuit for the reset-
ting winding including a source of cn rrent,

and means for closing the said resetting cir- .

cuit when the car or train enters the pre-
liminary section for the next suc'oeedlrw

block section, whereby the armature of the-

said relay Wlll be closed and the holding
vmdmw again energized.

. I a railw ay Surnahng system, o . block
scotlon a_traffic-controlling relay for the
block section, comprising a holdlng winding
and a resetting winding, a ojreuit-for the
holding wmdmg including  an armature

contact of the relay and a source of current,

means for short-circuiting the soﬁuroe of cur-
rent when a.car-Qr tram enters the block
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section whereby the relay is deénergized and
its armature opened, a circuit for the reset-
ting winding including a sotrce of ecur-
rent, and means for closing the resetting cir-
cuit as the car or train leaves the block sec-
tion whereby the armature is closed and the
holding winding again energized, and a
traffic-governing device controlled by the re-
lay.

8. In a railway signaling system, a block
section, a traflic-controlling relay for the
block section comprising a holding winding
and a resetting winding, a circuit for the
holding winding including an armature con-
tact of the relay and a source of current,
means for short-circuiting the source of cur-
rent when a car.or train enters-the block sec-

tion wheéreby the relay is deénergized and its

armature opened, a circuit for the resetting
winding including ‘a source of current,

means for closing said resetting circuit ag-

the car or ‘train leaves the ‘block section
whereby the armature is closed and the hold-
ing winding again energized, a circuit con-
troller the contacts of which are included in

‘the circuit of the resetting winding, and

means for holding open said contacts while
a car or train is on the rails of the block
section.

9. In a railway signaling system, a block
section, a traffic-controlling relay for -the

S

block section comprising a holding winding
and g resetting winding, a cireuit for the
holding winding including an armature con-
tact of the relay and a source of current, sj
means for short-circuiting the source of cur-
rent when a car or train enters the block
section controlled by the relay whereby the
relay is deénergized and its armature opened,

a circutt for the resetting winding includ- 4¢
ing a source of current, and means for clos- -
ing said resetting circuit as the car or train
leaves the block section whereby the relay
armature is closed and the holding winding

‘again energized; a circuit controller com. 45

prising a winding and a contact, the said

 contact being included in the resetting cir-

cuit, a source of current for the winding of
the .circuit controller, and means for con-
necting said last-mentioned source of cur- 59
rent also with the rails of the block section
whereby the said source of current will be
short-circuited from the circuit controller
winding while the block section is occupied
by a car or train.

In testimony whereof T affix
in presence of two witnesses.

ALEXANDER JAY WURTS.

Witnesses: ‘
‘L. Freoeric Howaro,
L. J. HartEr.

55
my signature

Coples of this patent may be obtained for five cenis each, by acidressing the “ Commissioner of Patents,
Washington, D. C.” o




