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Field Instructions for Neutron Door
Frames
Pitts Little Corporation’s neutron door frames will be provided to the job site on a semi. Our customer
will be contacted the day the frame ships and notified of the approximate delivery time. The frame will
be shipped and should arrive with dunnage to allow for unloading with a 3,000# capacity forklift. Our
customer, should have a job site representative perform or verify the following check list. Please note
that every step is important for a success installation. Any oversight or deviation could cause increased
cost and completion delays.
I.

ARRANGEMENTS:
A) Furnish a forklift with qualified operator.
B) Secure an area adequate to unload a semi.
C) Designate a flat, level surface adequate for inspecting the frame

II. BEFORE SIGNING FOR DELIVERY:
A) Inspect for dents in faces.
B) Verify that the head, jambs, and sill are not bent or deformed.
C) Verify that the frame is not warped or twisted.
D) Note any damage on the freight bill.
III. INSPECTION:
A) Measure all frame dimensions.
B) Verify: overall width, height and net opening.
C) Check that diagonals are equal within 1/8”.
D) Check rebar anchors and interlock switch box.
E) Header should have either a polyethylene or plywood liner.
F) If present, hinge screw taps must be plugged.
G) Call Pitts Little with any questions 205-833-5911.
IV. ERECTION:
A) Set frame in position.
B) Frame must be in plumb vertically, level, 1/8” diagonals.
C) Maximum Tolerances: 1/8” top to bottom, 1/16” level, 1/8” diagonals.
D) Attach rebar anchors to wall reinforcement.
E) Extend interlock conduit clear of form work.
V. CONCRETE POUR
A) Frame must be checked during pour to verify that it is a plumb, level and square.
B) Protect against any bowing of jambs or sagging of the header.
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Brookfield industries, inc. NB-500 Swinging Door Operator
Description:
The brookfield NB-500 Swinging Door Operator has been designed, tested and is manufactured by brookfield
industries, inc. for use on linear accelerator swing doors weighing up to 4,500 lbs and 66” wide. The NB-500 can be
expected to safely operate doors at the maximum weight for at least 500,000 cycles, providing none of the rated
values are exceeded.
We are Authorized to Mark the NB-500 with the ETL and CE markings from Intertek Testing Services to assure
compliance with UL 325, FCC Part 15 (Emissions) and the following International Standards: EN 60335 -1 and -2
(Safety), EN 61000-6-2 (Immunity) and EN 61000-6-4 (Emissions). The “listing” reports specifically refer to the
heavy commercial/industrial doors associated with linear accelerator rooms.
Since most of the components are constructed from aluminum, this operator is assured to be the lightest and
strongest in the industry today. The NB-500 is an electro-mechanical power open/power close operator, which
utilizes a state of the art PLC and positioning control components that allow us to offer special patent pending
features such as Absolute position feedback and Auto backlash removal to name a few.
The PLC (Programmable Logic Control) is programmed by the manufacturer to accept input signals from push
paddles, 2 and 3 button stations and partial open commands. Additional I/O (Input/Output) have been added to the
NB-500 to accommodate any number of special customer requirements such as: E-stops, motion detectors, control
mats, card readers, reversing edge sensors and battery backup to name a few.
Interface with the PLC is provided with a hand held user-friendly operator panel to adjust door position presets
(purchased separately).
Rating a Door Operator:
The rating of any door operator in a particular application cannot be based solely on the weight and width of the door.
Other factors such as an “out-of plum” frame, “hinge bind”, hinge friction, acceleration and deceleration rates or
pressure differential from one side of the door to the other, may have a substantial affect on the total operating torque it
takes to move the door at ANSI speeds. For Example, a 2,500 lb, 56” wide door would be well within the weight and
width limitations; however, if any of the other factors are not properly controlled, the total operating torque could
exceed the rated values. In the design and testing of the NB-500 door operator, we have factored these variables into
the Rated Operating Torque. This assures the customer they are getting the most dependable product at a reasonable
cost.
Maximum Rated Operating Torque =
1,000 lb-in (113 N-m)
Maximum Rated Door Weight =
4,500 lb (2043 kg)
Maximum Rated Door Width =
66 in (1.68m)
The NB-500 can be expected to operate any linear accelerator swing door within the rated values for at least 500,000
cycles, provided the door is operating within the ANSI 156.10 speed criteria and the acceleration rate for a particular
door weight has not been exceeded.
Specification:
1) Forward and reverse torque adjustment: via current limit trimpot settings on the motor control to adjustment
the operating torque in order to comply with the entrapment protection requirements of UL 325. This eliminates
the need for unreliable and hard to adjust manual clutches or electromagnetic clutches that are not designed for
slippage or stall applications.
2) Automatic egress: or door reversal whenever entrapment protection has been violated in either the opening or
closing directions; however, door shall not reverse automatically when in the latchcheck (creep close) or
backcheck (creep open) modes. This feature can be adjustable for time delay and stall torque.

3)

Auto backlash removal: automatically closes the door and removes all mechanical backlash in the system
when in the latchcheck (creep close) mode. If a small pressure differential exists or if the door wants to
float open slightly, the motor will restart and “clamp” the door against the frame; thus, assuring the frame
interlocks will not be disengaged and the response time to open will be optimized.
4) Absolute position feedback control: this assures the CPU always knows the door’s position. During
installation, a power interruption, or if electrical noise is encountered, the door is not required to be
“homed”, “reset” nor go through a “learn speed cycle” at any time.
5) Manual operation: shall be in accordance with UL 325 during a power loss.
1) Supply voltage: 115VAC +/- 10% (230VAC for European service) 50/60 Hertz single phase. In-Line circuit
breakers supplied with motor control and PLC. Surge protection, line filters, and EMI ferrites shall be
included.
6) Current Consumption: maximum 3 amperes.
7) PLC/Logic Control:
a) Shall be a PLC with sufficient I/O and a CPU (Central Processing Unit) with adequate memory,
response times and scanning rates in order to properly control the motion and positioning of linear
accelerator swing doors.
b) Outputs commands shall be the internal type, integral with the PLC. No external limit switches
shall be allowed for control of door positioning.
c) A means to interface with the PLC for adjusting preset values for the open, partial open, closed,
latchcheck and backcheck positions.
d) Diagnostics and troubleshooting of the PLC shall be provided with LED and modular plug -in
components.
e) The PLC shall be provided with an internal battery to store the door position presets in the CPU
memory.
8) Motor: 1/8 hp permanent magnet 90 volt DC motor 1650 RPM TENV
9) Motor Control: shall be a full-wave, four quadrant, regenerative, 90 VDC variable speed control
with the following functions:
FWD/REV maximum speed
FWD/REV current limit
IR
compensation FWD/REV acceleration/deceleration
1% speed
regulation
50:1 speed range.
10) Speed Control: a means of controlling independent forward and reverse speeds per ANSI 156.10 as
well as controlling latchcheck and backcheck “creep” speeds. This can be accomplished externally with
speed pots or internally with the PLC.
11) Drive train and linkage mechanism: shall be designed to allow manual operation of the door per UL
325 in addition to assuring each component from the motor to the door attachment point is properly
“sized” in order to transfer all operating torques and forces as defined for Linear Accelerator Swing
Doors. Standard linkage shall consist of a pull open design with crank arm, slider block and cam follower
assembly.
12) Enclosure: 1/8” Aluminum plate reinforced with angle iron. Overall 8 ¾” high x 7 ¾” deep x 36 ¼
long. (2) 7/8” diameter penetrations for ½” conduit are drilled on each end or the metric equivalent for
European installations. For 230VAC service, the transformer shall be housed in a separate 16” x 20” x
6-5/8” NEMA 1 vented enclosure. Penetrations are provided for ½” conduit or the metric equivalent for
European installations.
13) Materials: Aluminum 6061-T651&T-6, AISI 1018 cold rolled steel, grade 5 bolting or better.
14) Mounting hardware: the NB-500 shall be mounted with (6) 3/8” grade 5 diameter bolts with
compatible washers and lock washers. Hardware must also be properly tightened with adequate
thread engagement.
15) Finish: all exposed carbon steel surfaces shall be prime painted, while all exposed aluminum surfaces
shall be brushed.
16) Functionality test: each NB-500 is cycle tested in position for 24 hrs. prior to shipment. Each unit is
checked for leaks and that all I/O are functioning properly.
17) Installation: the NB-500 shall be installed per drawing NB-500-4 for pull open linkages and NB-50044 and NB-500-0 for push open applications.
18) Battery Backup (optional): Opens the door during power interruption only. A 12VDC, 1.2 Ah battery
with float charger and test switch shall be assembled in a grounded and vented 6” x 12” x 14” NEMA
1 enclosure.
(3) holes are provided at the top of the enclosure each for ½” conduit or the metric equivalent for
European installations. The first shall be used for a 110V AC line from the power source, the 2 nd for a
110VAC hookup to the door operator and the 3 rd for a 12VDC hookup to the door operator. An end of
travel limit switch shall also be provided

brookfield industries, inc. (860) 283-6211
99 West Hillside Ave. ¥ Thomaston, CT 06787
Telephone: (860)283-6211

Fax: (860)283-6123

Web site: www.brookfieldindustries.com

Standard Series-W (WELD or BOLT on, Left or Right Hand)
The barrel and leaf sections of the hinge are fabricated from 1018 cold rolled steel (or 304 SST) and joined with welds of X-ray
quality. The Series W hinges are precision machined components which feature anti-friction needle roller bearings supporting
the thrust and radial loads. A non-removable alloy steel hinge pin is hardened, precision ground and Armoloy® coated for
corrosion protection. Oil seals are provided to protect the hinge internals in more severe environments. The results: a
maintenance free, reliable hinge that will allow doors weighing several thousand pounds to be operated by the touch of a finger.
The Series W offers (+/- 1/8") adjustment in the thrust direction which means doors can be adjusted within their frames after
installation. Since the thrust load can be distributed with the adjusting screw, located at the top of the hinge, optimization of
load-life on bearings is also possible. We recommend the load be removed from the hinges prior to adjustment.
Series W hinges can also be supplied with the following modifications: Custom mounting hole layouts, shorter or longer hinge
leaf, and custom offsets.

Results 1 - 9 of 9
Item #

Fillet Weld Size

Thrust Capacity
(Door Weight)

Radial Capacity

----Bolt Description ----Bolt - Fu (for 1018
(for 1018 Hinge)
Hinge)

----Bolt Torque
(based on note 5)
(for 1018 Hinge)

W500-HD

1/4 in.

1000 lbs.

400 lbs.

3/8"dia. GR 5

120,000 psi

W875-HD

1/4 in.

3000 lbs.

1200 lbs.

1/2" dia. GR 5

120,000 psi

625 lbs. in.

W100-HD

1/4 in.

4000 lbs.

1630 lbs.

5/8" dia. GR 5

120,000 psi

1200 lbs. in.

W125-HD

1/2 in.

8000 lbs.

3300 lbs.

3/4" dia. Socket Head

170,000 psi

2600 lbs. in.

W150-HD

1/2 in.

13000 lbs.

6280 lbs.

7/8" dia. Socket Head

170,000 psi

5400 lbs. in.

W200-HD

1/2 in.

20000 lbs.

8800 lbs.

1" dia. Socket Head

170,000 psi

7500 lbs. in.

W250-HD

1-1/4 in.

25000 lbs.

14000 lbs.

1" dia. Socket Head

170,000 psi

7500 lbs. in.

W300-HD

1-1/4 in.

40000 lbs.

25000 lbs.

1.5" dia. Socket Head

170,000 psi

16000 lbs. in.

W400-HD

1-5/8 in.

75000 lbs.

45000 lbs.

2.0" dia. Socket Head

170,000 psi

29000 lbs. in.

250 lbs. in.
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