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The Northwest
Vintage Radio Society

The Northwest Vintage Radio Society is a non-profit historical society
incorporated in the State of Oregon. Since 1974 the Society has been dedicated to
the preservation and enjoyment of “Vintage radio” and wireless equipment.

Membership in the Society is open to all who are actively interested in historic
preservation. The dues are $15.00 for domestic membership, due on January 1st
of each year (prorated quarterly).

The Call Letter has been a monthly publication since 1974. It was originated
with the founder, Bob Bilbie, and our first president, Harley Perkins. Through
several editors and with the assistance of numerous members of the Call Letter
has continued to be a publication that both informs members of the society’s

business and that has supported the hobby of collecting, preserving, and restoring
vintage radios.

Society meetings are held the second Saturday of each month (except July and
August) at the Buena Vista Club House at 16th & Jackson Streets in Oregon City,
Oregon. They convene at or about 10 AM for the purpose of displaying radios,
conducting Society business, and exchanging information. Guests are welcome at
all Society meetings and functions (except board meetings).

Other Society functions include guest speakers, auctions, radio show, and radio
sales which are advertised in the Call Letter and are held in and around Portland.

Society Officers:

President David Rutland (541) 929-4498
Vice-President George Kirkwood (503) 296-3735
Treasurer Ed Charman (503) 654-7387
Secretary Liles Garcia (503) 649-9288
Board member at large Jerry Talbott (503) 649-6717
Call Letter Editor Rick Walton (503) 284-5648

The Society’s address is:

The Northwest Vintage Radio Society
Post Office Box 82379

Portland, Oregon 97282-0379
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The CALL LETTER
Editor, Rick Walton, (503) 284-5648, rwalton@teleport.com

Call Letter Deadline
25th of the month
prior to publication.

The next NWVRS meeting will be February 14 at the
Buena Vista Clubhouse in Oregon City. Don’t forget to
pay your annual dues!

Visit the new NWVRS web site at:
http://www.peak.org/~wren/nvrs.html.

The Call Letter is the official publication of the Northwest Vintage Radio Society. Circulation is limited to the
membership and guests of the Society. The Society is not responsible for the material contributed for publication,
nor the quality, timeliness, or accuracy of the items offered for sale in the SWAP SHOP. By common agreement of
the board of directors, the buyer assumes all responsibility for the satisfaction of any transaction.
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From the Editor
by Call Letter Editor, Rick Walton

If the format of this month’s Call Letter looks a little different to you,
it’s because I am using a new publishing tool and have formatted things a
little differently. I have endeavored to keep it as much like the previous
issues as I can, but the changes I’ve made I hope are improvements.

In this month’s issue I’ve included a most informative monograph by
Brian Belanger called A/l About Getters. It was originally published in
May, 1987 by the Mid-Atlantic Antique Radio Club. Dick Karman
acquired permission to reprint it and sent to me in December, but I
haven’t been able to use until now. It’s added as an insert to the center of
this issue so that you can remove it if you choose.

As usual, Mike Parker has provided us with another thought-
provoking article. This time he considers his changes in attitude toward
collecting.

My thanks to the members of the Society for approving the purchase
of a scanner for my use (see the Meeting Minutes). It will enable me to
add more pictures to the Call Letter and include more reproductions of
antique advertising and literature.

Be sure to note the dates on the Calendar of Events, and if you know of
items that should be listed, please let me know. And did you notice on the
first page that we have a new URL for our web page? President David
Rutland has taken over the duties of the web page. Take a look and let
Dave know what you think.

Meeting Minutes

Liles Garcia, Secretary

The January 10, 1998 meeting of the NorthWest Vintage Radio
Society was called to order by President Dave Rutland at approximately
10:00 AM. There were 43 members and guests present.

Treasurer Ed Charman gave us the treasurer’s report.

We had four guests: Roger Brown, Mike Roy, Scott Hoke, and a fourth
guest.
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Good and Welfare

Sonny recently visited Tech Sloat in Ridgefield, Wa, and mentioned
that Tech would like to have more visitors come by.

President’s Message

Dave discussed the several committees that help our club function so

well:
*  Our Vice-President, George Kirkwood, is Program Chairman.

» Our Call Letter Editor, Rick Walton, is assisted by Ron
Hershey, Dick Karman, and others. Rick thanked Mike Parker
for his contributions.

e Our Swap Meet Committee Chairman, Myron White,
announced that our Spring Swap Meet will be on May 9 at the
Washington County Fairgrounds in Hillsboro. The Swap Meet
will be in the South Hall and the Portland Amateur Radio Club
will be joining us for this swap meet.

* The Library Committee Chairman, Tony Hauser, said that he
would have a list of our library items next month.

e The Membership Committee has Dan Howard, Jerry Talbott,
Brian Toon, and Speed Feldschau. Jerry and Speed are
coordinating our participation at the Sounds of Nostalgia Show
in Salem in February. Dan Howard attends the Northwest Car
Collectors Swap Meet in mid-October and shows a club display.

Old Business

George commented that our Christmas Party was a success. Matt Neal
provided the organ music for us. A note of thanks to Matt.

New Business

The members voted to spend $200.00 for a scanner for Rick’s
computer so that he can scan in printed information for the Call Letter.

Sonny may be able to get us one for $100.00.

Sonny will be selling the radio collection at the Northwest Vintage
Radio Museum. (This is Frank and Mary Rasada’s collection at the
building where we used to have our meetings.) Sonny will be marketing
and selling the higher value radios first. He will also put an ad in our Call

Letter.
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Program

Members and guests showed and discussed the radios that they
brought. The radios were homemade crystal and homemade tube sets.

The meeting adjourned at 11:20 AM.

1998 NWVRS Calendar of Events

February 14

February 15

February 21

March 14
March 28
April 11
May 9

Regular meeting. Monthly feature: old and rare
vacuum tubes and special radio parts.

“Sounds of Nostalgia” in Salem. Speed alerts you to
“Bring you own chairs!”

Salem Hamfair at Rickreall--(Largest ham swapmeet in
Oregon)

Regular meeting.
Eugene Hamfest at Eugene
Regular meeting.

Spring Swap Meet with Portland Amateur Radio Club
— South Hall at Washington Co. Fairgrounds

' Wandering on

D'] | the Web

e - by Dick Karman

i Dick was unable to compile a list of
web sites for this issue. Look for

this feature to return in upcoming issues.

NW Vintage Radio Society February 1998
Call Letter



A historical look at one
aspect of the vacuum tube.

AI I Al)() Ui GQHQ S

A Monograph
by Brian Belanger
with Dian Belanger

Have you ever wondered why some early vacuum tubes had clear
glass envelopes, so that the electrodes inside were visible, while other
tubes were almost completely coated on the inside with a silvery metallic
substance, and still others had a multi- colored appearance? These
differences arose from the type of getter used. A getter is a substance
placed inside the tube to aid in the removal of residual gases — to “get”
or trap the gas molecules that the evacuation process failed to remove
during manufacture.

Those not familiar with tube technology may assume that because
“vacuum tube” is an often-used synonym for radio tube, all radio tubes
were evacuated. This was never the case. The famous “Tungar” rectifier
bulbs and the ‘00 and ‘00A detector tubes popular during the 1920s
contained gas. (The UV-200 and UX-200 used argon gas, but the later
UX-200A used cesium vapor.) Gas-filled rectifier tubes such as the 0Z4
and voltage regulator tubes such as the OB2 are examples of later tubes
intentionally containing gas. Nevertheless, the majority of radio tubes
required a high degree of evacuation to operate properly, and when such
a tube became gassy due to leakage around the seals or gradual release of
gases initially trapped inside, it was usually necessary to replace the
tube.

The History of Getters

The precise origin of the vacuum tube getter is difficult to establish.
Since gettering techniques were closely associated with proprietary tube
manufacturing technology, relatively little was published about getters.
My radio history books do not completely solve the mystery of the first
use of a vacuum tube getter. The earliest tubes clearly did not use getters,
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but by the early 1920s, getters were commonplace. Evidence exists (see
below) that getters were used as early as 1917.

In placing the development of vacuum tube getters into perspective, it
is helpful to recall the primitive state of the art during the early years of
tube development. Both evacuated and gas-filled tubes contributed to the
development of radio, but pioneers often did not fully appreciate the
different but useful roles of each nor did they always understand why
each behaved as it did. The first useful radio tube was the diode
(two-element) wireless detector tube invented in 1904 in England by
John Ambrose Fleming; it utilized an evacuate bulb. In fact, Fleming
specified in his patents that the envelope be evacuated to the highest
degree achievable in order to get best performance.” He further
recommended that the bulb be heated by some external means during the
evacuation process to help drive off occluded gases. (This
high-temperature “bake-out” process is still an essential part of vacuum
device manufacturing.) Fleming apparently did not use any type of getter
in his detector tube, or “oscillation valve” as he called it.

By the turn of the century, Lee de Forest in the U.S. was striving to
develop a complete, practical system of wireless. He recognized, as did
many of his contemporaries, that the detector (generally a coherer in
those days) was the weakest link in the then-popular systems. De Forest
experimented with a number of detectors, including modified coherers,
electrolytic detectors, and flame detectors, but concluded that some
radically new and improved detector was needed. His 1906 invention of
the triode (three-element) tube, or “audion” as he called it, stands as one
of the great discoveries in the history of radio technology.

Debate continues today as to whether de Forest invented the audion
solely as an outgrowth of his work on flame detectors or whether he was
merely trying to find a way to circumvent the Fleming patent. De Forest
always claimed the former and denied that he even knew of Fleming’s
valve prior to his invention of the audion, which he said had little in
common with the Fleming valve other than superficial appearance. Both
Gerald Tyne and Hugh Aitken state that there is evidence that De Forest
was well aware of Fleming’s invention.2 In any case, de Forest’s audion
was not a highly evacuated tube. Indeed, he argued that the presence of
gas in the bulb was an essential part of the invention. Accordingly, there
were no getters in audion tubes. Tyne explains the operation of the
audion as follows: “A tube containing a small amount of gas, such as the
early audions, has sensitive spots (kinks) on its characteristic curves,
particularly when operated at low anode voltages. These result from the
ionization of small traces of gas, too small to make the tube break over
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into blue glow. This ionization causes a reduction in space charge and
results in greatly increased anode current. When operated on one of these
kinks the tube has phenomenal sensitivity as a detector.”

During the first two decades of the twentieth century, understanding
of the physics of electronic conduction in vacuum and ionized gases was
sketchy, and arguments raged on in the technical press about whether
radio tubes should be highly evacuated or have gas purposely introduced.
The terms “hard tube” (referring to a highly evacuated tube ) and “soft
tube” (referring to a tube containing gas) were adopted, and each had its
champions.

It is easy to understand why confusion developed during this period
as to which type of tube was best. The available facts at first seemed
inconsistent. The Fleming diode was highly evacuated and worked fairly
well as a detector. The de Forest audion was gas-filled and worked even
better. H. W. McCandless, who manufactured audions for De Forest,
warned his customers that a high vacuum decreased rather than increased
sensitivity. * The type ‘OG (UV-200) detector, introduced in 1920, was
gas-filled and was a very sensitive detector. In light of this string of
successes for gas-filled tubes, many non-experts concluded that
gas-filled tubes were the design of choice for detectors, and there was
probably a tendency to assume that the same was true for tubes intended
as amplifiers. But evidence was steadily accumulating from work at
General Electric and Western Electric that triode amplifier tubes needed
evacuation to operate properly and that a tube which performed well as a
detector might not perform well as an amplifier and vice versa. Stokes
notes that “Because the so-called ‘soft’ tube, i.e., one containing a
comparatively poor vacuum, had been found to be considerably more
sensitive than a ‘hard’ tube when used as a detector this fact actually
hindered [the hard tube’s] development as an amplifier.”

Prior to World War I, vacuum pumps were crude. Instruments for
accurately measuring high vacuum and calibration standards were not
readily available. Techniques for producing reliable metal-to-glass seals
were not widely known. It is quite possible that unimpressive
performance reported by some early researchers investigating
“evacuated” triode amplifier tubes resulted from their failure to achieve
and maintain an adequate vacuum during their experiments.
Furthermore, the need for proper grid bias for vacuum triodes was a
subtlety discovered only after considerable experimentation with triodes
took place, and so operating points used in early experiments were
probably far from optimal.

Originally Published by the Mid-Atlantic Antique Radio Club, May 1987. 3
Reprinted by the NW Vintage Radio Society, Dec. 1997



Systematic research on the physics of tubes at the major industrial
research laboratories, particularly General Electric and Western Electric,
finally led to an understanding of vacuum and gas-filled tube behavior so
that the performance of detector and amplifier tubes could be predicted
from first principles. By about 1920, it was clear that while fairly
effective gas-filled detector tubes could be made, triodes intended as
amplifiers should be highly evacuated.

As appreciation for the importance of achieving a high vacuum grew,
tube engineers began to include getters in the vacuum tubes they
designed. In 1920, though, this practice was not widespread. Tyne
mentions that some of the tubes made by General Electric as early as the
1917-18 period employed getters, but GE was considerably more
sophisticated than most other companies involved in tube technology at
that time.” This reference to the use of getters is the earliest I have found.
However, the idea of placing something inside a tube to influence the
internal gas pressure appeared three years before that. A tube designed
by H. J. Round of the Marconi Company circa 1914 utilized a pellet of
asbestos in its tip “which could be heated, usually with a match flame, in
order to modify the degree of vacuum as required.”7 From the cryptic
description given, it appears that this asbestos pellet may have given off
gas when heated rather than absorb gas as a getter would.

Stokes implies that gettering was not used to any significant extent
until GE developed the thoriated tungsten filament in 1921. Traces of
residual oxygen had a much more deleterious effect on the performance
of thoriated tungsten than on previously used filaments. Langmuir and
his colleagues at General Electric, observing this phenomenon, utilized a
magnesium getter in order to realize reliably the potential of the new
filament.® The first edition of Van Der Bi jI’s classic comprehensive
book on tube theory and practice, The Thermionic Vacuum Tube,
copyrighted in 1920, discussed the physics and technology of vacuum
tubes and the effect of residual gases in great detail, yet the word “getter”
was nowhere mentioned, which suggests that the use of getters was rare
at that time.

Types of Getters

In the early days of broadcasting, some receiving tubes of a given
type used getters while others of the same type did not. For example, the
early Westinghouse WD-11 “Aeriotrons” did not use a getter. Later, the
“Radiotron” WD-11 tubes made by Westinghouse but sold by RCA used
a lime getter (calcium oxide) applied on the sides of the glass stem inside
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Location of the lime getter
in the WD-11 tube.

figure 1

the tube. You can spot one of the lime getter tubes by looking for a white
powdery deposit on the glass at the point shown in figure 1.

For a short period during the early 1920s, red phosphorous getters
were used in tubes such as the UV-199 and UV-201A made for RCA by
General Electric at their Nela Park plant near Cleveland. These tubes,
often called “rainbow tubes,” are highly prized by collectors because of
the unusual iridescent colors in the tube envelope, typically reds and
golds. At the same time, tubes made by General Electric at their
Harrison, NJ, plant used magnesium getters which gave them the more
familiar silvery coating inside the bulb. In fact, the vast majority of the
UX-201A tubes manufactured throughout the twenties employed the
magnesium getter. In most tubes of this period, the amount of
magnesium used was sufficient to coat almost the entire inside of the
tube envelope.

Not all colored tubes owed their colors to getters. Several companies
employed gimmicks during the 1920s and 30s to boost tube sales.
Companies such as Arcturus and Brightson marketed tubes made with
blue glass. The color of the glass had nothing to do with gettering, unlike
the rainbow tubes mentioned earlier, but was simply a marketing ploy.
The blue glass tubes did look more impressive when lit than ordinary
tubes, and the public may have thought that the blue glass somehow
improved performance, a misconception undoubtedly encouraged by
these firms.

As tube technology evolved during the 20s and 30s and indirectly
heated cathodes replaced the simple thoriated tungsten filaments, getter
technology also progressed. Higher vacuums were achieved. Getter
geometries were optimized for various classes of tubes. New getter
materials began to be used. For example, many of the more modern-type
tubes used barium as a getter.
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Gettering Technology

There are a number of criteria to consider when selecting a getter
material and geometry and integrating the getter into the manufacturing
process. An ideal getter would remove any gas molecule, but it is
difficult to find a getter that is equally effective for all gases. Commonly
used getters are chemically active substances such as magnesium,
calcium, barium, strontium, phosphorous, aluminum, or combinations of
these. Some of the gases that these getters are intended to remove cause
more problems in tubes than others. Oxygen is particularly troublesome
because it oxidizes the cathode material and alters the electron emission
from the surface. Even inert gases can have adverse effects, since they
ionize, producing electrons and positive ions. The positive ions
neutralize the space charge and change the tube characteristics. They can
also strike the cathode with sufficient force to sputter off active material
and degrade the emission.

Some types of getters (e.g., the lime getter used in some WD- 11
tubes) were simply applied within the bulb and left to function, but
metallic getters were usually “flashed” (vaporized by rapid heating) at
the end of the evacuation process. This step occurred after a relatively
long period of pump-down and bake-out.

When the glass bulb is heated during bake-out, the glass gives off
trapped water vapor, carbon dioxide, and nitrogen. If the temperature is
raised in increments during the bake-out process, additional gas is
evolved at each step. There is a limit to how high the temperature can be
raised, since it must be kept below the point where the glass softens and
changes shape. Typical glass bake-out temperatures are in the range 300
to 500 degrees Celsius, depending on the type of glass used. The metal
parts of the tube may be heated to higher temperatures than the glass
envelope by techniques such as radio-frequency induction. Still other
gases such as carbon monoxide may be evolved from the metal parts of
the tube during the bake-out process. For metal- envelope tubes, the
entire tube is usually heated to high temperatures in a gas-fired furnace.

Getters operate in more than one way. 01n part, the gas molecules in
the tube react chemically with the getter and in part the gases are
adsorbed and trapped in a monatomic layer on the surface of the getter.
The getter works not only at the time of tube manufacture, but continues
to take up gas over the life of the tube. (Some authors refer to the getter
as a “keeper” when performing the latter function.) Gases taken up by
the surface of the getter may, in some cases, slowly diffuse into the
getter material, thus permitting the surface of the getter to take up
additional gas.
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In receiving tubes, the getter is typically attached to the anode. In
some tubes, particularly transmitting tubes, a separately heated auxiliary
electrode is used for the getter. When the metal structure of the tube is
heated during the bake- out and evacuation, the typical getter evaporates
and is deposited on the inside wall of the tube. The getter must be
carefully placed so that the evaporating material does not deposit in
regions where it could cause problems. For example, a metallic getter
must not be allowed to deposit on the glass stem between the lead wires
lest it cause a high-resistance leakage path or even a short circuit. For
high-power tubes, it is important to avoid coating too much of the glass
surface since a mirror-like getter material such as magnesium will reflect
the heat back into the tube and the tube will overheat.

Induction heating was often used to flash the getter material in glass
envelope tubes, but induction heating cannot be used to vaporize the
getter in metal-envelope tubes since the envelope shields the inside of
the tube from electromagnetic fields. A commonly used gettering
technique for metal tubes was to weld a tantalum ribbon between the
metal envelope and the ground pin of the octal base. The ribbon was
formed into a trough and filled with barium berylliate. After pump-out, a
high current was sent between the shell and the ground pin, heating the
tantalum strip and causing the barium berylliate to react with the
tantalum to form free barium, an excellent getter material.

Conclusion

Without getters, vacuum tube technology could not have progressed
as rapidly as it did, and the electronic age we know today would
probably not have evolved in quite the remarkable way it did. The
manufacture of the complex integrated circuits of today involves
elaborate vacuum technology during the processing, and so perfecting
the technology of evacuating and gettering vacuum tubes helped pave the
way for the solid-state era.
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In the Shack

No Birthday Radio

I am going to be the grand old age of 57 this month. My, how things
are changing! I guess I will not be getting a “Birthday Radio” this year. I
suppose what I am really trying to say to you fellow collectors is that I
really don't particularly care if I get one or not, and that is quite a change
from the way I felt about it 5 years ago. The underlying message that I am
trying to send is that there is something that we collectors go through that
only time seems to bring about and I think that we develop a different
perspective on how we approach the acquisition and care of what we
collect. You long time hobbyists out there may be well aware of this
syndrome. Apparently, I am just realizing it.

Just a few years ago, [ would conjure up any old excuse to have a
certain radio that I liked. A birthday radio I bought for just me, myself and
1. A Christmas radio, a vacation radio, a walk into a second hand shop
radio. Even a radio that I thought I could get away with because it was a
type my wife likes! I know that I am not the first to use THIS excuse!

Now, it seems that I am somehow “holding out” or rationalizing in
some way that [ will wait until I find only the ones near the top of my long
running “GOTTAHAVIT” list. I have acquired most all of my recently
purchased radios this way...sort of a super selective attitude. Oh, I will
admit that I have been putting my money into other places lately, I am
trying to buy a piano, I put a lot of my money into a couple of my vehicles
lately and the results are rewarding me now, I am trying to channel more
money into fixing up the old house. These are definite reasons to not buy
radios but this underlying fact still remains, I have changed my outlook
on radio collecting. It's too bad because currently, a lot of local radios are
being offered for sale at this time.
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If any of you have any input on this, I would like to talk about it with
you. I don't think I am going to completely stop collecting, I would not
want that to happen. They say that we curators of these “objects” that we
arbitrarily put ourselves in charge of will experience 7 year cycles as
hobbyists of said objects. Maybe this is what I am going through, since I
started this in 1990.

So, no birthday radio for me this year, however if you would like to
give me an Atwater Kent breadboard, a Grebe CR-18, or a nice Crosley
RFL-60 battery set with a gold etched art panel, well, I will gladly accept

QSO you next time....IN THE SHACK

Address Changes

Here are some address changes or corrections for your current club
roster:

Speed Feldschau
2925 Beacon St.
Salem, Oregon 97303.
Phone 503-540-3088.

Lloyd Harris
2073 SW Park Ave. # 125
Portland, Oregon 97201
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Swap Shop

FOR SALE: Thousands of tubes, hundreds of radio parts, panels, meters, surplus,
etc. R5-D3 electronic surplus, Bob Lee, 6111 Se 82nd Ave., Portland, OR,

(503) 774-6560.

BUY, SELL, TRADE and RESTORE: Contact me for quality restoration service
on most pre-1960 electronics. I also buy and sell early radios, TV's, tubes,
parts and related items. I'll buy one item or a whole collection.

VISIT MY WEB SITE: <www.radiolaguy.com> or e-mail:
<sonny@radiolaguy.com>
Thanks, Sonny Clutter, phone (360) 834-5741

WANTED: *Parts for a Federal Model 61. Also need knobs for early WSA, RCA
Navy receivers. Have Federal items to trade. Please call 775-6697, Dick

Howard.

WANTED: **I would like to talk with people who worked in Military
Communications. Dan Howard

WANTED: *Antenna insulators and lightning arresters. 761-7799, Dan Howard.

WANTED: **Dial Glass or complete chassis and escutcheon for a Grunow 1081
Floor model radio. The dial glass is about 3 inches in diameter. Several
models took the same lens. If you think you may have, let me know. Thanks
in advance. Wayne Brown (503) 282-6463 or wayneb@jinvolved.com.

WANTED: *A good flyback for RCA 8-inch portable TV, model 8-PT-7030.
RCA Victor part number 102045. in Sams 336-14. Glen Bricker
(541) 942-3717.

FOR SALE: *Fair supply of good used tubes from ‘20’s and ‘30’s such as 01A;s,
and 2-number tubes such as 24A, 26, 27,41, 42,45, 47, 75, 78, 80, and
more! Also have new and used 21’s and a pair of new 75901°s. Glen Bricker,

(541) 942-3717.

FOR SALE: **RELOCATING OUT OF STATE: Must sell radios, parts, books,
etc. Many table and floor model radios - wide variety to include Zenith,
Sparton, Philco, Grunow. Misc. TV’s including Philco Predictas. If
interested, call to arrange viewing time. Phone: Scott MacGregor
(503) 661-1294, e-mail: sjmacgregor@juno.com.

FOR SALE: *Vintage TV’s. Have 5 sets to sell, $10-35 each. Call me for details.
Jerry Talbott (503) 649-6717 home, (503) 627-4451 work.
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Leads:

FOR SALE: **The items for sale are in SW Washington. The lady’s name is
Gloria Cummings and her phone # is (360) 892-2203, or contact Tony
Hauser, (503) 629-4836. nghllghts are:

» Single and multi-unit “can” capacitors

Resistors, diodes, and crystals

Lamps and speakers

Phono cartridges, needles, coils, and transformers

Vibrators

Photofact and other folders

Simpson 555 tube checker

Hickock AC51 tube checker

Jackson TVG2 sweep marker generator

SECO F84 flyback tester

EICO 400 scope

jackson 106 oscillator

Simpson 485 field strength meter

Tube caddies, parts cabinets, and tube stock shelves
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