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1
‘The present invention relates in general to
two-way transmission systems which employ sep~
arate amplifying means for transmitting signals

(CL T79—81)

in each direction and is concerhed more particu- .

‘larly with new and uiseful improvements in. the
ringing systems of voice current repeaters.

‘@

It is an object of this invention to provide an )

improved ringing circuit for use in a standard
22-type telephone repeater.

It is a further cbject of this invention to utilize
this new ringing circiit ih conjunction with an
improved method of Ifrequency characteristie
control in a standard 22-type telephone repeater.

A feature of this invention is to provide facili-
ties in a Tepeater system of the standard 22-
type telephone repeater for transmitting ring-
ing signals.

Another feature of the Thvention is the manner
in which it is possible fo ring through one. of the
repeater channels and at the same “time disable

the complementary repeater channel thereby”

avoiding introduction of a singing disturbahce ih
the complementary channel due to imperfect line
balance.

Tt is still anether feature of the invention to
provide for a pair of leads conhnected between
the repeater and a local exchange thereby estab-
lishing a thiee exchange ringing system for use
in a telephone system employing a repeater. n
conjunction with this local circuit, ahother fea-
ture of this invention is the mannér in which the
by-pass cirenit is used as part of the ringing
circuit.

Another feature of the invention is the manner

in which the rihging control cireuit is maintained .

energized when the Trépéater system IS Te-
moved from the line and ‘the connection switched
through a by-pass channel in the event of either
a tube or power supply failure in the amplifier.
The channel switching Teature utilized in con-
junction with this ringing control circuit is dis-
closed in Roswell H. Herrick’s co-pending apph-
_cation Serial No. 711,962 fited November 23, 1946.
A further feature of the ihvention is the man-
ner in which the ringing control ¢ircuit Is con-
“nected to the amplifiers at their input trans-
formers thereby increasing signal potential Tor
use with the two-section triode tube without dis-
turbing hybrid balance and without the expense
of a second transformer.

Novel features believed to be characteristic of

the invention.ave set forth with particularity in
the appended claims.. The invention, together
with further obJects and: features thereof, will
best be understood by reference to the following.
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specification, taken in connection with the ac-
companying drawings, in which PFigure 1 and
Figure 2 when placed together as specified, illus-
trate a telephone repea,ter system. having in-
corporated therein the features of the invention
as briefly outlined above.

Referring now to the drawings, Figure 1 shows
a conventional “22 type” repeater, that is, there
are two distinct one-way amplifiers arranged for
use with an ordinary two-way telephone circuit.
In addition to the repeater circuit, Figure 2 shows
a ringing control circuit with conductors there-
‘between. The system, briefly consists of a re-
‘peater circuif, a ringmg control circuit and a re-
peater ‘by-pass-channel.

The repeater is comprised of an east and west

position, an east-west channel, and west-cast
channel. The line terminals are located at the
east and west positions. When the line circuit
enters the -east position from the east lines, it
wﬂl be- connected to the line terminals at the
west position either through the repeater by-pass
channel or the east-west channel. The line voice
current entering the west position from the west
line ferminals will be connected to the east line
terminals either through the west-east channel
or the repeater by-pass channel.
_ The by-pass channel is comprised of contacts
7 and 9, conductors 52 and 53, and contacts 22
and 24. The east-west channel consists of con-
tacts 8 and 10, 12 and [4, repeating coil i1,
balancing pads 8, hybrid system 19, east-west
amplifier, hybrid system 34, balancing pad 33,
repeating coil 32, contacts 27 and 29, and con-
tacts 23 and 25. The west-east channel is com~
prised of contacts 23, 26 and 27, 29, ‘repeater coil
32, balance pads 33 and 35, balancing network
for the west line 386, hybrld system 34, west-
east amphﬁer hybrid system 19, balance pads
{8 and 20, balance network for east line 2f, re-
peater coil {1, contacts 12 and {4 and contacts
8.and 10.

The ringing control circuit consists: of a two
section. triode tube 11, resistors 49, 10, 14, 18,
19, condensers 13, 403, 104, relays 1, 2, 3, 4,5,
and § and. their associated contacts. The con-
tacts of relays 5.and § are respectively 67, 69 and
66, 68 and are located in the ringing eontrol cir-
cuit. Contacts 22, 28, 24, 25, 11 and 1, 8, 9, {0,
32 are associated respectwely with relays { and
4. and are connected .in the repeater circuit at
the east and west positions. Relays 2 and 3, like-~
wise;, have their contacts 26, 27, 28, 29, 30, 31
and 14, 12, 13, 14, 15, 16 respectively pos1tmned
in. the repeater clrcmt The ringing control cir~
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cuit also includes a ring-in east path associated
with a control circuit for the ring-out west, and
a ring-in west path associated with a control cir-
cuit for the ring-out east.

The ring-in east path includes the east-west
channel from the east line terminals through
the secondary winding of the input transformer
37 at which point it passes through resistor 49,

conductor 62, resistor 70, and the grid of the.

lower section of tube 11, thereby causing the

2,401,263
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of time that the incoming signal is effective. Re-
lay 5 at its contacts €9 places a ground on the west
repeater and thereby prevents the signal from
initiating a singing disturbance within that cir-
cuit, and at its contacts €7 completes a circuit
from the 115 volt source to relay 2. Relay 2 oper-
ates and at its contacts 27 and 29 breaks the line
connection to the repeater channels and at its

- contacts 28 and 30 in the west position applies a

10

completion of the path from a source of potential -

93 through relay 5 and the lower section of tube
71. The ring-out west control circuit, which is
utilized in combination with the ring-in east
path, consists of an alternating current source
of potential 96, contact 67, and relay 2. The
path for a ringing signal from the west position
is through the west-east channel to the second-
ary winding of the input transformer 88 and
continues through resistor 74 conductor §3, the
upper section of tube 1T and completes another
path from the source of potential 93 through
relay 6. The associated ring-out east control cir-
cuit is composed of contact 66, conductor 65, re-
lay 2, and an alternating current source of po-
tential $6. .
- Referring now more particularly to the opera-
tion of the system in the transmission of signals
from the east position for repeated fransmission
to the west position. Assuming the repeater in
‘the normally operated position relay 58 in the east
amplifier and relay 82 in the west amplifier will
be energized. The current paths of the energizing
circuits are essentially the anode circuits of the
tubes and more specifically for relay 50, from the
‘high voltage source 54 through the relay 5@, the
primary winding of the coupling transformer 48,
- the anode-cathode circuit of amplifier tube 38, the
-resistance 48, and contact 76 to ground. An iden-
-tical path is traceable for relay 92 in the west am-
‘plifier. Relays 58 and 92, therefore, at their re-
spective contacts 57 and 59 complete a circuit in
‘the ringing control system from the high voltage
-source 99, through relays | and 4 in series, through
resistor 79 in shunt of condenser 13 to ground.
‘Resistor 79 is of a predetermined value and effec-
tive in conjunction with either relays { and 4 or
-resistance §{ to supply the proper cathode bias to
the two sections of tube 171. Relays { and 4 are
‘therefore normally energized and at their respec-
-tive contacts 23, 25 and 8, |8 connect the east
and west lines to the repeater. Additionally, on
- operating, relays { and 4 remove the short circuit
imposed on the repeater systems at their contacts
“T{ and 12.
“ Assume a ringing signal is received over the east
line frcm a distant exchange and passes over
~contacts 8 and {0, 12 and {4, through repeating
coil 11, balance pad 18, hybrid system 18, to the
“input transformer 37, where the signal voltage
‘Is increased for use with the high impedance grid
circuit of tube 11. The signal, unable to pass
“further through the east-west amplifier eircuit
because of filter 41 travels over resistance 49 and
conductor 82 to resistance 16 and ground. As a
‘result of the incoming signal received -through
- resistances 49 and 79, the required voltage is im-
pressed upon the lower grid of tube 17 thereby
: causing the fube o become conductive and fur-
- ther complete the circuit of relay 5 from the source
- of potential 93. The value of current through
" the relay is a function of ringing signal frequency
which is of an alternating current nature.” A con-
-denser (84 is placed in parallel with relay 5 to
maintain the relay energized for the entire period
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20 cycle signal to the west line through contacts
23 and 25. This ringing signal is likewise trans-
mitted to a local circuit by relay 2 at its contacts
26 and 31. This circuit is employed in systems
where the repeater system is located in the prox-
imity of an exchange and through a predeter-
mined code allows the operator at one exchange to
contact either of the other two exchanges. Sig-
nals to the local line are transmitted by the east
control circuit over the by-pass line when the
ringing signal is applied at contacts {3 and (5 for
a ring east signal. When the calling operator
terminates the ringing signal, tube 77 again be-
comes non-conductive and stops the current sup-
ply to relay 5. Relay § releases and af its con-
tact 67 breaks the holding circuit for relay 2. Re-
lay 2 releases and at its contacts 26, 31 and 28, 3
terminates the ringing signal on the west and
local lines.

When voice currents are imposed on the east

¢ line by the distant exchange, if the distance is at

all large, a greatly attenuated voice current en-
ters the repeating coil {7 of the telephone repeater.

In lines of varied constructon, by means of key
108, it is possible to insert the conventional re-
sistor balance pads {8 and 20 into the circuit
whenever an imperfect balance exists over the
requisite frequency range, thereby introducing a
line loss which minimizes line discontinuities and
permits overall balance. The voice current there-
upon passes through a hybrid system 19, to the
input transformer 37 of the east-west amplifier
system, the input potentiometer gain control 38,
ampiifier tube 28, output transformer 498, filter 4i,
to hybrid system 34 at the west position, half of
the energy being lost in the balancing network
and the other half being transmitted through the

‘balance pad system 33, the repeating coil 32 and

over the west line via contacts 27, 29 and 23, 25.
The voice current value entering the amplifier
tube 39 is controlled by the input potentiometer
38. The feedback connection from the plate pass-
es through a condenser 42 and resistor 42 to a
set of resistances 44 shunted by condenser 45 and
to ground. Assuming a low voice freguency is
transmitted to the amplifier, the tube will amplify

"in a normal manner. Being s low frequency, the
_feedback circuit impresses a large percentage of

the potential across the input potentiometer 38
and resistances 44. This potential being approxi-
mately 180° out of phase with the input due to
the tube characteristics, will be of a gain reducing
nature and of a comparatively large value. With
a voice current of higher frequency, however, a
smaller amount of feedback will occur and cause
greater amplification. The negative feedback is,

. therefore, a function of the input frequency, the

gain reducing value being proportionally smaller
with frequency increase.” In view of the fact that
telephone attenuation is such that the input to
the receiver normally decreases with frequency
increase, this negative feedback method of con-
trol is extremely practical. The value of resist-

“ance required for different systems is a variable

factor and likewise the rising frequency char-
acteristic desired is dependent entirely upon the
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nature -of the installation amd the surrounding
environments. For this reason, vesistance 44-is
comprised of -a-group.of- 2 resistanees, thh may
be selectively eliminated withby-passstraps. The
insertion of g greater value-of resistance natural-
ly increases the risipg frequency ‘characteristic
whereas the complebe ‘elimination of resistances
will yield a flat response. Similar -connections
exist in the west amplifier and its- manner of
operation is identieal to the-sequence prekusly

narrated.

Relays 50 and 92 are loeated in series with the
anode -circuit, and their contacts -are intercen-

nected in the ringing -control -cireuit in such &

manner that if anode current -of either charmel
amplifier falls below the operating value, the re-
lay-associated with the failing:system will deener-
gize, and thereupon break the eircuits for relays
{ -and 4 which in turn remove the: repeaters from

the line at their assomated contacts -8, 10 and 23, .

25 and connect the line terminals to the hy-pass
channel-at their contaets I, 8 and 22, 24, If re-
lay 50 deenergizes, it will llght superv1sory,lamp
84 at its contact 55. -Relay 82, at its contact 56

will likewise Jight lamp -94, if the anode circuit

of its, -associated -amplifier fails in any manner.
Voice -currents initiated on the west lines will
be transmitted by the repeater through its west-
east ¢hannel or by-pass- channelin-a similar man-
ner to that signal transmitted through the east-
west channel as jpreviously «deseribed. The ring-
1ng 51gna1 initiated. on the west conductor passes
6ver fhe west-east -channel to the input trans-
former of the west-east amplifier.  The 51gna1
‘then passes through resistance. T4, conductor 63,
to res;sbor %8 which with.resistor 74 is effective-as
a voltagn divider. A voltage of predetermmed
value is. 1mpressed upon the grid of the second
sect‘on of tube T1 as a result of the incoming sig-
nal received through re51stors 74 and. 18 and
thereby energizes tube T1. Relay § -energizes on
“the ‘increased -average anode current flow from
source. of potential 83 and.ab its contacts 66.com-
pletes a, path froin alternating current. source. 96

“through relay 3 and at. its contacts B8 places a

ground on the east amphﬁer cireuit. Relay 3
energizes and at. its contacts 13 and 15 transmits
a ring 51gna1 on the east line and at its contacts
12 and 14.Dreaks the line connection to ithe re-

Deaters and at its contacts [1 and 16 transmits a

signal over the by-pass channel to the local line
circuit. It will be -noted that ‘the Ting-in east
and ring-in west: pa.ths are gr\ounded respectively
‘by the operatlon of relay § and relay.5 thereby
averting secondary line ringing effects caused by
1mperfect line balance.

The supervisory test key 100 when operated in
“the .downward .position rémoves ground from the
anode . ¢ircuit of tube 38 it its contact 76 and
“jhserts resistance 48 in the ahode cathode circuft.
“Phe TR drop across-the resistance 48 ‘places.a
high ‘neégative potential on ‘the grid Wwhereupon
the #Anode current decreases and relay 50 .deener-
gizes. Thie object of this’ key'is to provide simple

@tid ‘ecotiomical Telay and tube Test for the. aim-
nhﬁer
poulf,lon ‘makes a.similar. test oh the West aim-
phﬁer When sither Telay ‘deenergizes they “will
in tarn break the circtiits Tor relays | dhd 4 and
THisert eguivalent resistance 61 in the cathode cir-

- cuit of tube 11. At their contacts 11 and 712, re-
Tays 1 and & place a short circuit on ‘the ampli-
‘fiers which on reoperatlon precludes a singing dis-
‘turbance from entering the. line because of ‘the

™ cuits of tubes.38 .and82 -as-an aid to maintenance

The Key ‘When opérated in ‘the upward:

[

0

tem ‘while the testing operation is heing con~
summated.

Relays 2 and 3 accomplish a similar method of
ginging preclusive. ‘when they insert resistances
87 .and 98 across the repeater systems iat their
respective contacts 404 and 102 during the ring-
ing periods.

It will be noted that the input signal to the
ringing -control- -eireuit is received from the outpub
connection of the.amplifier transformers. In this
manner the hybrid system balamce is maintained
and the signal petential is preperly increased for

use with the triode tube without. the need of 4
second transformer in the arrangement.

Terminals Ex are located in the cathode eir-

woxk and the grid value -of the amplifier {tube
may. be readily. determined. by inserting 4 volt-
meter between. terminal Ex -and ground.

A conventmnal power -supply unit is used .in
combination with the voice repeater. The power
supply unit is operated on a 115 volt, 60 circuit

- and includes.a power transformer with various
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“an ‘outgoing Ime, ‘an “amplifier ‘connected ‘there-

taps.-and:-.a SU3 GT {fube which with. the -asso-
-ciated -circuits is effective to supply the desired
950. volt. source, 230. volt source and the 6.3 volt
source.

It is to be undersf;eod that various :modifica~
tions may be made in the form of this invention
above described without. departmg from the spirit
-of-the invention as cited in the appended claims.

What is claimed ds:

1. In a transmission system, an amplifier; an
mcommg and an outgoing line connected there-
‘to, a.ringing control-circuit connected to said lines
1nclud1ng a vacuum tube normally nonconduc-

“tive, an incoming signal, amphfymg .means in said

ra.mphﬁer Jor -amplifying said. incoming signal,
‘said. tube rendered conductive by said.amplified
sxgnal on said .incoming line, -a source of signal
current, means for ‘transmitting. an outgoing sig-
‘hal from said source over .said outgoing line, a

relay” responswe ‘to said tube being rendered con-
Auctive Wy said ihcoming signal to. operate. said
‘means itotransmit said oltgoing signal.and to dis-

“cotinect saidl amplifier from.said outgoing line.

2. .A clziih as claimed in claim1'inh which there
is ‘a.‘third line, and in which. operation of said
‘means also connedts said third line to said source,
sdill oiitgoing signal ‘thereby transmitted over
‘said outgoing and said third linss, a second-relay
operated by said amphﬁer ‘to dne position to con-
hect s3ifl outgoing line to sdid amblifier and in

another position to distonnect said outgoing line
from. 'said ampliﬁer ahd to cohnect said outgoing
Tine to 'said third line, ‘said medans effective to
transmlt a signal Trom said ‘source to ‘sdig cutgo-
ing ‘and said thlrd Tines when said second ‘relay
is1in either of'said positions.

'3."Tn @ transmission system, an ihcoming lie,

’between, ‘9 ¥ineing eircuit conmetted ‘to said lines
‘in¢ludihga vacium ‘tube havinga cathode and a
Erid, arelay tonnected to'said cathode, a Tesistor,
"3 first-cireuit Tor- connectmg said Tesistor elween

said ampliﬁer ‘aiitt ‘said grid, & second resistor, a

0

‘second eircuit for cdnnectmg said second resistor
‘between ‘sald grid and ground, means including
s_aid ’ﬁrst chrcu;t "said “first Tesistor, ‘szid 'seeond
‘direuit and said secord resistor résponsive to the

“¥eeeipt. of 'a signal over said inceming :line for

applying. a potential.to said.grid to render said

“tube conductive,-said relay.responsive to.said tube

‘becoming conductive {0 thereby. operate, .and

extreme amount -of unbalance ‘in the hybrid s.vs- 75.-means. for ‘transmitfing .an outgoing -signal over
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7
said outgoing line responsive to the operation of
said relay.

4. In a transmission system, a line circuit over
which voice currents may be {ransmifted in
either direction, one amplifier responsive to voice
currents from one direction having an output
circuit connection to said line circuit, another
amplifier responsive to voice currents from the
other direction having an output connection to
said line circuit, and a ringing control circuit
connhected to said line circuit, said control circuit
including a first relay, a means operated by a
signal transmitted over the line from one of said
directions to energize said first relay, a source of
signal current, a second relay, means controlied
by said first relay for operating said second relay,
means responsive to the operation of said second
relay for disconnecting the output circuit of said
one amplifier from said line circuit and for trans-
mitting a signal over said line circuit from said
source of signal current in said one direction, a
third relay, said means also responsive to a signal
transmitted over said line in said other direction
to energize said third relay, a fourth relay, means
controlled by said third relay for operating said

-fourth relay, means responsive to the operation
of said fourth relay for disconnecting the cutput
circuit of said other amplifier from said iine cir-
cuit and for transmitting a signal over said line
circuit from said source in said other direction,
thereby causing said ringing signals in either of
said directions to by-pass said amplifiers.

5. In g transmission system, a pair of lines, a
two way voice current repeater including a pair

of amplifiers connecting said lines, a ringing con- :

trol circuit connected to said repeater, including
a two section vacuum tube, one section rendered
conductive only on receipt of an incoming signal
from one of said lines, the second section of said
vacuum ftube rendered conductive only on receipt
of a second incoming signal from the other of
said lines, a source.of signal current, a relay oper-
ative to transmit a signal from said source over
said other line independent of said amplifiers, a
second relay operative to transmit a signal from
said source over said one line independent of said
amplifiers, a first means responsive to said first
section of said tube being rendered conductive to
operate said first relay, and a second means re-
sponsive to said second section of said tube being
rendered conductive to operate said second relay.

8. In g transmission system, an incoming line
and an outgoing line, a first voice current chan-
nel connected to said incoming and said outgoing
line, a first amplifier in said channel having an
input transformer, a second voice current chan-
nel connected to said incoming and said outgoing
lines, a second amplifier in said second channel
having an input transformer, a ringing circuit
connected to said first channel, said second chan-
nel, said first amplifier input transformer. and
said second awmplifier input transformer, said
ringing circuit including a vacuum tube having
one section comprised of a grid, an anode, and a
cathode, and g second section comprised of a
grid, an anode, and a cathede, a first resistor
connected in series with said first amplifier input
transformer and the grid of said first section of
said tube, a second resistor connected beiween
the grid of said first section of said tube and
ground, said first resistor and said second resistor
effective to apply a potential to said first section
of said tube on receipt of a signal from said in-
coming line through said first channel and said
-first amplifier input transformer to render said

10

15

20

25

30

40

45

50

55

60

65

70

8

first section of said tube conductive, a relay, a
condenser in shunt of said relay, a source of sig-
nal current, means connected to said oufgoing
line for transmitting a signal from said source
over said outgoing line, said relay responsive to
said first section of said vacuum tube becoming
conductive to operate said means, a third resistor
connected in series with said second amplifier
input transformer and said grid of said second
section of said tube, a fourth resistor connected
between said second grid and ground, said third
resistor and said fourth resistor effective on re-
ceipt of a signal from said outgoing line through
said second channel and said second amplifier
input ftransformer to render said second section
of said tube conductive, a second relay, a second
condenser connected in shunt of said second
relay, a second means connected to said incoming
line for transmitting a signal from said source
over said incoming line, said second relay respon-
sive to said second section of said vacuum tube
becoming conductive to operate said second
means.

7. In a transmission system, a pair of lines, a
two way voice current repeater, including a pair
of amplifiers, connecting said lines, a first relay
and a second relay connected in series and opera-
tive to remove said amplifiers from said line
circuit, a third relay in and responsive to one of
said amplifiers, a fourth relay in and responsive
to the other of said amplifiers, said third and
Tourth relays operative to two positions, a ring-
ing control circuit connected to said lines having
a two section tube including a pair of cathodes,

‘a resistance, a second resistance, circuit means
connecting said second resistance between ground

and said cathodes to maintain the grid bias of
said tube constant regardless of anode current
value, means responsive to the operation of said
third and fourth relays to one of said positions
for connecting said first and second relays to
said cathodes, means responsive to the operation
of said third and fourth relays to the other of
said positions for disconnecting said first and
second relays from said cathodes and for con-
necting said first resistance to said cathodes, said
first resistance thereby effective to prevent pos-
sible damage to said tube when said first and
second relays are disconnected from said source.

8. In g transmission system, a bidirectional
line circuit, a first voice current channel having
input and output terminals connected to said
line, an amplifier in said channel responsive to
signals from one direction, a second voice cur-
rent channe! having input and output terminals
connected tc said line, an amplifier in said sec-
ond channel responsive to signals from the other
direction, a ringing control circuit connected to
said line circuit including a two section vacuum
tube, means for rendering one section of said
tube conductive on receipt of a signal from
said one direction on said input terminals
of said first channel, a reiay controlled by said
one section of said tube, a source of ringing cur-
rent, a first means connected to control said out-
put terminals of said first channel controlled by
said relay for transmitting from said source a
signal in said other direction over said line, means
for rendering the second. section of said tube
conductive on. receipt of a signal from said
other direction on said input terminals of said
second channel, a second relay controlled by
said second section of said tube, a second means
connhected to control said output terminals of said
second channel for transmitting a signal from
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said source in said one direction controlled by
said second relay, said relays also operated to
disconnect said channels from said line circuit.

9. A system as claimed in claim 5 in which

there is an input transformer having secondary -

connections in said amplifier, said secondary con-
nections being connected to said amplifier and
also to said one section of said tube, thereby in-
creasing the potential of said first incoming sig-

nal for energization of said tube and maintaining 14

a balance system in said repeater.

10. In & transmission system, a pair of lines,
a two way voice current repeater including am-
plifiers connecting said lines, a by-pass circuit for

connecting said lines independent of said re- |

peater, a thermionic tube in one of said amplifiers,
a relay in the plate circuit of said tube responsive
to a fall of current in said circuit to disconnect
said repeater from said lines and connect the

by-pass circuit between said lines, a ring control :

circuit connected to said lines, and means in
said control circuit responsive to a ringing sig-
nal over one of said lines for also disconnecting
said repeater from the lines, transmitting a ring-
ing signal over the other line, and connecting
said other line to the by-pass circuit.

11. In a transmission system, a pair of lines,
a two way voice current repeater including am-

25

10

plifiers connecting said lines, a by-pass circuit for
connecting said lines independent of said re-
peater, means in one of said amplifiers operative
to disconnect said repeater from said lines and
connect the by-pass circuit between said lines,
a ring control circuit connected to said lines, a
relay, a vacuum tube in said control circuit re-
sponsive to a ringing signal over one of said
lines for operating said relay, a second relay
operated by said first relay for disconnecting
said repeater from the lines, transmitting a ring-
ing signal over the other line, and connecting
said other line to the by-pass circuit.

12. In a system as claimed in claim 11, means
responsive to the operation of said first relay
for balancing said lines.

ROSWELL H. HERRICK.
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