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HAER No. MD-50

Location; Adjacent to rallrcad tracks in block bounded by
Federal, Guilford, Royal, and Calvert Streets
Baltimore (Independent City), Maryland

Quad: Baltimore West
Date of Construction: 1910

Present Uwner: National Railroad Passenger Corporation
Suburban Station Building
1617 John F. Kennedy Boulevard
Philadelphia, Pennsylvania 19103

Present Use: Houses interlocking machine which controls signals and
switches for train movements

Significance: The tower is part of the Penmnsylvania Station complex,
which represented the peak of railroad development in
Baltimore. Its design, construction, and associlated
machinery are representative of railroad construction
practices and technology in the early 20th century.

Project Information: bemolition of the Union Junction Interlocking Tower is
to be funded by the Federal Railroad Administration
(FRA). VUnder Sectiomn 106 of the Natiomal Historic
Preservation Act of 1966, mitigative documentation was
undertaken by Janice G. Artemel, historian, with the
assistance of M. Orelup, L. Crye, and E. Gallagher,
for the FRA in 1983.

Transmitted by: Jean P. Yearby, HAERR, 1985
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UNION JUNCTION INTERLOCKINCG TCWER

The equipment that regulates train movements at Union Junction
interlocking in Baltimore, Maryland, is housed in a tower near
Baltimore's Pennsylvania Station (Figure 1). The existing Union
Junction interlocking was built and altered by the Pennsylvania
Railroad (PRR) over the number of years. The tower was con-
structed in 1910, at the same time Pennsylvania Station was
being built. Train movement through the interlocking is
regulated by an electro-pneumatic interlocking machine installed
in the tower in 1935. The track configuration and signals date
from 1935, with some modifications over the years.

Union Junction interlocking is located in central Baltimore,
north of Mt. Royal Avenue between Calvert Street and Guilford
Avenue, It is part of the Pennsylvania Station complex, which
was built on a natural embankment formed by Jones Falls creek.
Railroad nomenclature is based on a north-south track orienta-
tion, but in this area, the track is aligned on a generally
east-west axis. Thus northbound trains proceed through the
two-track B&P Tunnel west of the station to Pennsylvania Station
and then to the three-track Union Tunnels at the eastern
(northern} end of the station area (Figure 2). The station is
located midway between the B&P and Union Tunnels, which are
3,700 feet apart. Union Junction interlocking tower controls
the movement of all rail traffic entering and leaving the Union
Tunnels, while an identical tower, B&P Junction, performs a
similar function at the west end of the station for the B&P
Tunnel. This area is a heavily-used rail corridor, with approx-
imately 65 daily passenger trains and a variable number of
freight trains.

Historic Background of Interlockings

~An awareness of the principles and historical development of
interlockings is instrumental in understanding the function and
significande of Union Junction interlocking tower. An inter-
locking is an arrangement of railroad switches and sign.ls
interconnected or interlocked so thit one movement must succeed
another in a predetermined manner. An interlocking is reguired
when tracks interconnect, and prevents conflicting routes from
being set up when trains are switched from one track to another.
In an interlocking, the switch moves a section of track and the
signal indicates what is happening. Switches and signals are
operated from a central location by levers. The levers are
grouped together in a common frame, and the assemblage is called
an interlbcking machine. Generally, the machine is housed near
the tracks in a two or three-story structure known as an inter-
locking tower.
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Interlocking originated in England, with the first mechanlcal
interlocking invented by John Saxby in 1856. Saxby's "preliminary
latch looking" system became widely popular, and by 1873, there 5
were 13,000 irterlocking levers in use on a single Brltlsh line.
The flrst interlocking machine in the United States was installed
in 1870 in Trenton, New Jersey on the Camden and Amboy Division

of the PRR.3 Saxby & Farmer {S&F) of London, England, furnished
the material and supervised the machine installation. S&F
dominated the early market in American interlocking plants and

the two mechanical machine models most fregquently used in the

U.S8. were S&F machines. 1In the early mechanical systems, the
manually-operated levers were connected to the switches with pipe
and to the signals with wire, but later, because wire stretched,
both switches and signals were connected to levers by pipes.

Within two decades of the first U.S. installation of mechanical
interlockings, the mechanical machines were outmoded technologically
by powered machines. Powered interlockings needed fewer operators
than mechanical interlockings, which saved labor costs and eliminated
human error. The first powered interlocking was pneumatic (1876),
followed quickly by the hydraulic (1882), the hydro~pneumatic (1883),
the electro-pneumatic (1891), and the electro-mechanical (1909).

The all-relay system, using miniature free levers, was developed

in the 1930s, and has in turn been _superseded by remote, computer-
ized, centralized traffic control.

The electro-pneumatic interlocking machine was invented by the
Union Switch & Signal Company (US&S), founded by George Westinghouse
in 1891. The company first developed a mechanically-interlocked
pneumatic/hydraulic system for operating track switches. Track
movements and switches were electrically indicated with lights

on a track model mounted above the machine. 1In this way the

machine operator could see the exact status of all the switches

and signals in this interlocking. Soon afterwards, the US&S
eliminated the hydraulic step and created an electro-pneumatic

_ machine.

The electro~pneumatic machine became the favored machine of the
PRR as well as oOther railroads because of its reliabili:.y, dura-
bility, compactness and ease of operation. By 1914, the electro-
pheumatic machine was used in 90 percent of power-operated ter-
minal track systems, © The US&S gave the following statistics
regarding the reliability of the electro-pneumatic:

"In the subways of the Hudson and Manhattan Railroad
{Hudson Tunnels),...the number of switch, signal and
automatic stop operations totalled 39,580,231 in the
year of 1913, with but 52 imperfect operations, orx
one to every 761,158."
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"Hoboken Terminal of the Delaware, Lackawanna and
Western Railrocad, comprising three interlockings
controlling 627 51gna11ng units, from April 1813
to April 1914, had 28,721,750 switch and signal
operations of'whlch but 36 were imperfect, or one
to 797,837." 7

The electro-pneumatic machine has many advantages over its
mechanical counterpart. 1In a mechanical machine, one lever

is connected by piping to one switch; the movement of the
lever is transmitted to the switch through the movement of

thé pipe. However, in an electro-pneumatic machine, one lever
can operate many signals and switches. When a lever of an
e¢lectro-pneumatic machine is moved, an electrical circuit is
completed. Electricity, by charging an electromagnet, opens

a slide valve on a double acting cylinder at the appropriate
switch and compressed air moves the switch. Three wires
connect the lever contacts to three electromagnets on the valve.
To operate more than one switch from the same lever, the same
three wires are extended to other movements with the valves
connected in multiple. Thus the electro-pneumatic equipment
can handle many more switches with fewer levers.

The electro-pneumatic is also more compact than a mechanical

machine because the levers, not functioning as true levers

as in a mechanical machine, are smaller and closer together.

Generally, the levers of a mechanical machine are five centi-
meters apart while the levers of an electro-pneumatic machine
require only one-half of that space. 2

Another advantage over a mechanical machine is that the electro-
pneumatic is more easily operated. As John Coleman stated in
Railroad Gazette in 1899, the electro-pneumatic machine "does
not involve that physical restriction, peculiar to the mechanical
system, resulting from the natural limitations of the operator's
energy and of the period through which he is capable of exerting
it

The electro-pneumatic machine, according to US&S, also has
advantages over the electric machine. The electro-pneumatlc

is a more durable machine. When several switches move in an
electric machine, the electricity performs a great deal of

work in a short time and therefore there is abnormal resistance

to the operation of motors and solenoids which causes "destruc-
tive arcs" and overloaded conductors. 11 However, in an
electro-pneumatic interlocking machine compressed air moves

the switches, while electricity merely opens and closes the

valves. The air is compressed to 55-120 pounds per sguare inch
(ps;). -Pressures were higher than 55 psi in the earlier interlock-
ings, ranging from 80-90 p51,'accordlng to John MclLemore, operator of
Baltimore's Carrcll Tower. While a 1914 US&S catalog places
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the pressure at 75 psi, a 1952 AAR booklet says 55-85. The main
air pipe extends throughout the interlocking and is two inches
in diameter. Branch pipes begin with a 3/4" diameter and taper
to 1/2" at the switch. 12 '

Electricity operates the compressor(s) as well as the valves that
control the compressed air, the locks, the indicators, and the
relays. A large 20th century station usually had its own power
plant and auxiliary eguipment. The auxiliary egquipment might be
as simple as a motor generator and a bank of storage batteries.
However, at some stations a delay of fifteen to twenty seconds
would be an intolerable interruption, in which case auxiliary
eguipment might include a continuously-operated motor generator.
Ten to sixteen volts (direct current) was sufficient power for
most interlocking plants.

In the earlier electro-pneumatic interlockings, semaphore signals
and switches were operated pneumatically. A main air line might
extend over considerable track mileage and the automatic block
signals between interlockings were operated pneumatically from
this main air line. After signals were electrified, there was

no need for long air lines and the trend began for each inter-
locking to have its own compressor plant. Several sets of small
compressors in instrument cases located along the line supply the
air, rather than all force coming from the main plant, which
reduces friction loss in the main line.

Union Junction Interlockina Tower

The significance of Union Junction interloccking is tied to
the history of railrocad development in Baltimore. Pennsylvania
Station was built on the site of two earlier stations, on a bend
in Jones Falls, approximately 2,000 feet from the water. The
first station (Union Station) was built in 1873 when a new rail
line was completed between Washington, DC and Baltimore which
- linked the Baltimore and Potomac (B&P) Railroad with the Northern
Central Raillrocad, Union Railroad, and the Philadelphia, Wilmington
and Baltimore Railroad via the new B&P and Union Tunnels. The
number of tracks and switches required to maneuver the. raffic
through the station yard is not known.

Traffic through the station area increased steadily, reguiring

a new station in 1886, built on the site of the o0ld by the PRR,
which had purchased the Northern Central's Baltimore franchise.
A new machine was placed in the tower by B&P Tunnel, which was a
mechanical fifty-four levers machine installed "to protect the
switches south of the station at the junction of the Union Rail-
road and North Central tracks". 14 Whether other station
interlockings were also upgraded at this time is not known.
There was not yet a tower at Union Junction's current site. Aan
1890 Sanborn Insurance map shows a two-story frame structure,
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almost certainly an interlocking tower, just south of the site.
The structure may be Greenmount Junction Tower, which was
demolished before the turn of the century.l6

In 18%1, the PRR installed a seventy-four lever electro-pneu-
matic machine near the entrance of the B&P tunnel. This
machine is the first electro~pneumatic equipment documented at
Union Station. To Railway World the machine represented "the
latest improvements of the Union Switch & Signal Company".l7
Its levers controlled thirty-three switches and five movable
frog points will semaphore signals placed on bridges over the
tracks. The improvements reduced the travel time between New
York and Washington by five minutes.

Whether the Union Tunnel and other interlockings north of the
station were also modernized in the 1890s is not known, but
evidence suggests that they were not. The mechanical inter-
locking machines in use during this period could control only
1200 feet of track. There were five interlocking towers north
of the station, and that many would not have been necessary
if the interlockings had been powered.

The installation of powered interlockings north of the station
may have been part of the upgradlng program that included
construction of a new station in 1911. At that time, Baltimore
ranked as the seventh busiest rail center in the country. The
PRR decided to build yet another new station to accommodate
the traffic and to upgrade interlocking plants. Construction
of the new and larger station with seven passenger tracks
necessitated moving the existing Union Railrcad Junction
interlocking farther north (east) of the center of the station.
Union Junction interlocking was reconfigured and the current
Union Junction tower was constructed.Z20

19

A US&S electro-pneumatic catalog from 1914 states that there
were four interlocking plants and a total of 254 levers regu-
lating the Baltimore terminal and its approaches.21 All of
the machines were electro-pneumatic. The four interlocking
plants were B&P Junction, Fulton Junction (demolished i1 1965
when this interlocking became remotely controlled from B&P
Junction tower), Union Junction, and Biddle Street.Z22

Union Junction tower's essential design corresponds to the
design of the other 47 manned interlocking towers on Amtrak's
Northeast Corridor. The design is functional, providing only
slightly more space than that required by the machinery. The
bank of windows, sheltered from the sun and precipitation by
wide overhanging eaves, maximizes track wvisibility. These
features are characteristic of interlocking towers.
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The tower is a two-story brick structure, approximately 45 feet
by 30 feet, with the lower half stuccoed (Photos 1 and 2). The
pilasters are painted metal perhaps copper, according to tower
operatoxr Ross Mullinger. The most distinguishing architectural
feature is an ornate, flared, hipped tile roof that is accented
by the addition of deep eaves and decorated brackets. A band
of wide molding separates the first and second stories. A con-
tinuous line of windows makes up the second story of the struc-
ture, interrupted only by an oriel on one side. There is a
bracketed, tiled shed roof over the main entrance and exterior
metal stairway (Photo 3) from the first to the second story on
the west side of the building. The first floor of the tower
houses the relays, rectifiers, transformers, and cables that
comprise the mechanical core of the system from which all con-
trols originate and all indications are received. The second

floor, where the operator sits, houses the interlocking machine
and model board.

In September of 1224, the Broadway interlocking tower on the
north (east) side of the Union Tunnels was closed and its func-
tions transferred to the Union Junction tower. The PRR's
electrification program in the 1930's caused a major reconfigura-
tion of Union Junction interlocking. 1In 1929, the railroad
negotiated with the City of Baltimore and won permission to
proceed with a substantial improvement program that included
a second double-tracked Union Tunnel parallel to the old 53
tunnel and electrification from Baltimore to Washington, DC.

The new Union Tunnel was built to relieve the train congestion
in Baltimore, which was described then {as it still is todaﬁ)

as a "bottleneck” to rail traffic along the eastern coast.

In connection with the electrification program, signal lines
were moved to underground conduits to ensure greater reliability.
Bringing electrification wires through Baltimore reguired
depressing the tracks by eighteen inches and the track configu-
ration was altered as a result of the longer platforms reguired
to accommodate the longer trains possible with electrification.

. Existing tracks were removed while the entire site area was
regraded, and one track was removed from the old Union Tunnel.
The new interlocking plants were modernized and simplified.26

The machine installed in the Union Junction interlocking tower
in 1935 is the one currently in use (Photos 4 and 5). At that
time, Union Junction tower took over the functions of two other
towers north{east) of the Union Tunnels, the Hillen Junction
and Biddle Street towers. These towers were closed as a result
of the remote control capabilities of the new machine.

The machine is a US&S Model 14, one of the most popular powered
intexlocking machines of the time. According to a 1935 US&S
pamphlet, all Model 14 interlocking machines were assembled

at the factory to ensure proper fitting and operation of the
machines moving parts, and then partially disassembled for

25
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shipment.27 This machine permits controlling opposing signals
from the same lever, by moving the lever to the left and right,
instead of using separate levers. Signals are operated electri-
cally, switches pneumatically. Approximately twelve volts of
electricity are required to operate the signals and valves.

Ten compressors supply compressed air, the motive power for the
switch machines. The usual pressure is 92 psi; a low air alarm
rings if the pressure falls to 70 psi.2® A model of the system,
showing the interlocking layout and train movements by indicator
lamps, is mounted above the machine (Photo 6)}.

The machine controls the signals and switches at the north end

of Penn Station through the Union Tunnel to Biddle Street. These
include all crossover switches at the north end of station,

both Union Tunnels, and the crossovers at Biddle Street and
Broadway Avenue. Station tracks 1-7 and 10, and freight tracks
A, B and F between Union Junction and B&P Junction are controlled
jointly by the two towers. 1In all, the 95 levers of the Union
Junction tower's machine control 57 dwarf, pedestal, and high
signals, all of the position-light type; 6 double slip switches;
3 movable-frogs; and 22 turnouts. A schematic drawing of the
current track configuration in shown in figure 3.

Since the machine's installation, it has been altered as a
result of fewer tracks, and the switches have been simplified
for ease in maintenance. However, the appearance of the machine
is essentially unchanged, since adaptations can be made to the
interior of the machine without altering its external appearance.

As part of the Federal Railroad Administration's Northeast
Corridor Improvement Project (NECIP), the Union Junction and
B&P Junction interlockings will be reconfigured to improve trip
times and system reliability. The project will require the
removal of Union Junction tower because of the revised track
configuration (Figure 3). With the installation of centralized
traffic control as part of the NECIP, the tower functions will
be transferred to Philadelphia. The interlocking machine and
other items ©f historic interest will be salvaged and will
become the property of the Baltimore Industrial Museum.

CONCLUSION

The history of Union Junction lnterlocklng tower reflects a part
of the history of railroad development in Baltimore. Union Junc-
tion tower (as well as B&P Junction tower) was listed on the
National Register of Historic Places in 1975 as a non-contiguous
structure related to Pennsylvania Station, which represents the’
peak of railroad develoPment in Baltimore. The significance of
the tower lies primarily in its function as a railrocad facility.
In addition to the tower's historical contribution to railroad
operations in the Baltimore Station area, its design, construc-
tion, and associated machinery are representative of a period and -
type of railroad construction and technology. The tower's machine,_
common when it was installed, represents a type of 1nterlock1ng R
machine which is now becoming rare.
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