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SAN FRANCISCO GEM & MINERAL SOCIETY

San Francisco Gem and Mineral Society
members are making a jade clock.

Why a jade clock? Time is that precious
thing that so many of us waste. Time never
stops, never turns back; it is impartial to
all of us. We squander it, try to hold it
back and yet it passes on to the eternity of
yesterday. We cannot make one second of
time ourselves and yet we can make the
instruments with which time is reckoned
—clocks!

Time was when the hour was noted by
shadows and stars, with sundials, water
clocks and hour glasses. The first real
clock was made late in the 10th century.
In the fabled town of Nuremberg, shortly
after the discovery of America, lived
Johann Coeuleus who in 1511 wrote:
“Every day produces more ingenious in-
ventions. A young man named Peter Hen-
lein creates works that are the admiration
of the leading mathematicians, for out of
iron he constructs clocks with numerous
wheels which, without any impulse and in
any position, indicate time for forty hours.
and strike.”

Wood and the assortment of materials
used in making clocks runs the gamut from
iron, brass and costlier metals through tor-
toise shell, rock crystal, ivory, énamelled
metals, snake skin and glass, with jew-
elled embellishments worth a king's ran-
som. The making of clocks has always
meant designs and plans, precision, and
many days and vears of complicated work.
Wood carvers and carpenters, die and tool
makers, lapidaries, painters, etchers, and
rock buyers, collectors and plain every
day rockhounds have been concerned with
the making of clocks. Research shows
that clocks have been made of many ma-
terials by many different people under all
sorts of conditions but we have not un-
earthed one line of information that tells
of a group of amateur gem and mineral
society members making a clock of jade!
This clock of the San Francisco Gem and
Mineral Society is made of ideas and
mathematics, of sweat and tears and some
mistakes, from exquisite jade contributed
by many people. It is a clock made from
history and precious memories and the
fine, precise work of many people in the
Society. It may well be within the span of
our Society’s members, the only jade clock
in the world!

Two members of the Society put their
heads together and planned the jade clock.
Alden Clark is Lapidary Vice-President of
the Federation and Ted Bhend is former
Curator of the San Francisco Society. Our
story starts with Bhend and his inspiration
for the project. As a boy Ted Bhend re-
members his father talking about clock and
watch factories in Switzerland. His father
was apprenticed for seven years to a clock
making factory at a weekly wage of 10
cents. He never received any benefits from
this stipend because Ted's grandfather col-
lected his salary. After two years Mr.
Bhend decided that he'd learned all they
were going to teach him at the factory and
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Drawings for clock case by George Randolph (right).
numerals from Randolph's patterns and Randolph carved the hands.

Leon Burton (left) made the
Wooden clock

model by Ted Bhend.

PHOTO BY TOM VANO

he quit. As soon as he was of age he left
for America and went to work for the
Studebaker Company building buggies. In
his spare time he gathered fine woods and
materails for inlays and told Ted that he
was going to make a grandfather's clock
“of great beauty”. The idea fascinated the
young boy but he waited in vain to see the
finished project. Ted's father died, but he
left behind him an idea and a hope that
stayed with Ted through the years.
Charles Goelz, his mother’s brother,
born in Oberlinngen, Germany, came to

this country at the age of 16. He renewed
Ted's interest in clock building. Among
many other jobs, Charles Goelz was a car-
penter and wood carver. After he retired
he had several assets for his hobby, his love
of rocks as a miner and his understanding
of woods through his carving. He com-
bined his talents and became a builder of
clocks with several handsome grandfather
clocks and a dozen or so novel clocks to
his credit before he died.

He started with a clock plan that he
found in a science magazine. The plan was




so inaccurate that before he was half fin-
ished making his first clock he was forced
to refigure gear sizes and related works
and make an entirely new set of directions
correcting these faults. This plan was
passed on to Ted Bhend, who then made
his first all wooden clock. It took 2 years
of spare time to make tools and jigs, gather
material, and build that first clock and
case. The clock ran, but it was a noisy
affair and had a variation of time that
meant the clock was ten minutes slow or
fast each day.

Fortunately, before his enthusiasm was
bogged down by these imperfections, Ted
Bhend met Sydney Fisher. Sydney was a
draftsman-engineer at the Herman Safe
Company. He became fascinated with the
clock plan and promptly devised a com-
pletely new gear system and a more effi-
cient, smoother working tooth design. The
usual gear system is 5 and 7 but Syd made
all pinions 8 tooth to see if the clock would
run, and it did!

The final contribution toward making a
good, reliable clock was Syd's design of a
dead beat escapement, The dead beat es-
capement is being used in the jade clock.
Ted made 7 complete wooden clocks using
Syd’s plans,

For material Ted used pin oak for the
gears. He explained to me that “the pin
oak grows at about 3000 elevation in the
Sierra, on the north side of a hill or in a
shady canyon. The whole limb or trunk of
a tree is cut in cross sections and 2 holes
are bored in the center of each section so
that the wood has room to shrink and not
crack. It is cut in half inches and it takes
about 6 months to dry. This pin oak has
a curved or irregular medullary ray which
keeps it from cracking or even checking in
extremes of temperature,

Ted went on with details about the ma-
terials he used because they presented dif-
ferent problems than those that would be
encountered in the use of jade. Yer wood
or jade, with this pattern, a clock could be
produced that would run and keep time!
“I used mountain mahogany or iron wood
for my bearings. This wood is hard and
brittle with little expansion in weather ex-
tremes,” he said. There are 2 wooden
clocks in Ted Bhend’s house that have been
running continually and keeping time for
10 years, an indication that he has licked
the problems that wood presents in the
making of wooden grandfather clocks. So
Ted looked around for new fields of clock
making and jade presented the most unu-
sual and toughest challenge.

Early in 1957 Ted Bhend spoke to
Alden Clark about jade and a clock. With
the persistency of the dreamer whose
dream has not entirely materialized, Ted
persuaded Alden to consider a project that
required so much skill and imagination, so
much flawless material and research work,
and so many diversified activities that
Alden paused to say: “Do you think we
can do it?" Being assured by Ted that the
work would be a challenge to the Society’s
many fine workers, both men went ahead
wholeheartedly with what promised to be
the most unusual undertaking ever pro-
moted by any gem and mineral society.

The course of this jade clock-making
would not be a smooth one. There could
be no trial and error methods used because
everything, being made of jade, must have
the perfection of its wooden counterpart in
order to keep the jade clock running on

Ted Bhend and Alden Clark selecting jade for use in making the jade clock. Note
patterns for the clock parts on the table.
PHOTO BY TOM VANO

time! The list of its parts is a formidable
one for it includes two parts of the clock’s
mechanism, 7 big gears, 6 pinions and |
ratchet for the time train; 5 large gears,
I ratchet and 5 pinions for the strike train;
3 hands, hour, minute and second; 2
weights of 10 pounds, pendulum and pen-
dulum rod, 3 spacers, fly or governor,
verge on escapement wheel, the gong (part
of the strike train), 2 sprockets for the
chains, chains, pawl holders, adjustment
for the escapement and a carved pediment
for the top of the clock.

Alden and Ted plunged into the task of
rounding up materials and people who
could work these materials. The tools and
machinery for shaping and carving jade
are vastly different from those used in
making a wooden clock, and these had to
be made before any jade work could be
done. The clock principles and dimensions
remain the same as the original one, the
same as the idea of Ted's father, the plan
of his uncle, and the corrected gear system

and dead beat escapement design of Syd-
ney Fisher.

While there was some of Jimmy Du-
rante’s “everybody wants to get into the
act” business at first, and what seemed to
be a plethora of workers, Alden Clark,
who himself is one of the San Francisco
club’s fine jade workers, knew those mem-
bers who could be counted on to do super-
lative work in jade. Ted Bhend, “father”
of the clock idea and plan, with Alden,
assigned all volunteers to tasks according
to their abilities in designing and working
with jade, to make a variety of precision
tools and to build special machines as they
were needed.

Ted Bhend, who was familiar with the
tool and machine work necessary for the
jade clock project (having made the model
from which the clock was copied), made
special machines and supervised the work
of others, along with cutting gear teeth on
pinions and gears himself.

The roughing out of pieces of jade in-
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cluded first the sawing or slabbing, then
cutting the slabs to an approximate shape
of the pattern and finally perfecting the
individual parts.

Ted Bhend, carpenter, Elroy Petersen,
warchouseman, and Paul Baer, salesman,
designed a machine that was highly compli-
cated and difficult to make because it was
used to grind out and perfect the spindles
and spacers of the clock. It took more
than a week to make the machine. Walter
Hobbs did the welding of all parts. Be-
tween them, Baer and Petersen are making
all spindles for the clock. Hobbs is making
the pendulum rod of jade and the “keys”
to hold the three sections of the rod
together.

These are mere words about “meticu-
lous,” “superlative” workmanship. The
evidence is in the machines themselves and
the work that is being done. I saw colored
slides by Henry Reinecke that presented
pictures of the various stages of making
the jade clock parts. These slides are
gradually being assembled as the work
progresses, and will be used later as illus-
trations of a lecture on the making of a
jade clock. Only the pictured intricacies of
the machines and tools, the variety of color
and types in the jade material, and the
earnest, dedicated expressions on the faces
of the workers will complete the story
when words somehow fail.

A special jig for shaping the pendulum
bob was made by Alden Clark. A diamond
saw was used for rough-cutting and 75 cuts
were made on the radius surface of one
side of the bob! Tough, highly resistant
jade from Clear Creek, California, is the
material, and the spare time and weekends
of grinding, sawing and polishing hours are
the time elements involved in making one
side of the bob. The making of the back,
which is a duplication of the front, means
about 100 hours devoted to that single
project by Clark. In its less than half-fin-
ished state a fantastically lovely scene of
trees and snow and an ambling creek has
emerged on the bob's surface, and the
scenic beauty will greatly enhance the in-
terest in that swinging pendulum.

All diamond-impregnated precision tools
for drilling holes to size were made by
Henry Reinecke, a tool and die maker. He
charged all gear hobs with diamonds and
has made some very small special tools
that will be used in the final hard-to-reach
places of the various parts of the clock.
He made most of the gear hobs after
Frank Kutis, machinist who finished one,
switched to making all of the index heads
for spacing of the gear teeth,

Carroll Chatham has contributed the
emeralds for the jewel parts of the clock
and perhaps this is the first time that Chat-
ham emeralds will be found in the sixteen
bearings of any clock. These jewels are
being drilled by Reinecke, using some of
his specially designed tools for the work.

Those who have followed the annual
exhibitions of the San Francisco Gem &
Mineral Society in these past several years
are familiar with the perfection of George
Randolph’s carvings, a variety of animals,
fish, and birds that are amazingly realistic,
alive, though carved from jasper, rhodon-
ite, agate, crystal and jade. It is his flaw-
less jade work that has earned him the
title of “the finest jade carver in the San
Francisco society.” With more than four
hundred members, many of whom have
done exquisite work with jade, this
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Front view of the wooden clock model. Note the wood rays of the pin oak.
PHOTO BY SIDNEY FISHER

amounts to an “Oscar.” George made the
patterns for the hands from designs that
Ted Bhend's daughter, Virginia Herring, a
school teacher, drew for the clock project.
George made his own special hand tools to
grind out the curves and corners of the
lovely hands and the finished job is like
gorgeous, fantastic oriental pieces of jew-
elry that some oriental princess could wear
with pride as earrings! Approximately
thirty hours were spent on making each
hour and minute hand and about eight
hours were needed to finish the second
hand. Five of these special tools were
made of titanium alumina because of its
hardness and its reliable abrasive action on
jade. Following the patterns that George
made for the numbers, Leon Berton, re-
tired plumber, carved and polished the
numbers 12, 3, 6 and 9. Leon developed
a special heat trcatment for whalebone
that greatly enhanced its appearance for
jewelry work.

Ralph Dotter, jeweler, and Oscar Mer-
win, bank messenger, have been rough
grinding all of the gears; Georgia Paine,
housewife, and Ralph Paine, civil engineer,

have been flat-polishing them. Warren
Quimby is doing a sizeable job of slicing
jade and Al Grapes, machinist, who has a
large saw, has cut forty-five pounds of the
tough Clear Creek jade for the pendulum
bob and weights. Charles Bishop, electro-
plater, has made the escapement according
the Sydney Fisher plan. The deadbeat
escapement is the “brains of the clock.”
Ralph Dotter is making all of the metal
parts, the ratchets that control the wheels
and the escape adjustments. He is also do-
ing the precision grinding of all the rounds
into which Ted Bhend is putting the teeth.
Robert Hardenbrook is concerned with
grinding the curved surfaces on weights,
using a wooden jig devised by Alden Clark.

The clock case was designed and is being
made in three sections, of American black
walnut by George Randolph. The base on
which the clock rests is solid walnut. The
center section, where the pendulum swings,
will have plain plexiglass on three sides,
and walnut on the back panel. The upper
part houses the jade works and will have
four sides of plexiglass for visibilty and
uncomplicated removal of panels from the



top, in case of emergency. The case has
been carefully planned around the clock
so that all of its working parts are visible.

The project runs with the precision of a
clock that keeps perfect time. The un-
known factor of how much time is needed
to cut and polish each part of the jade
works has been no deterrent to progress.
Hours have been found, along with mater-
ials, workers, and the spirit to complete
the making of the first jade clock.

At this time of writing there is no magic
in the jade clock for it has not yet started
to tick-tock its way to fame. Jade material
has been slabbed and cut into necessary
pieces. All work has long since been as-
signed to members of the San Francisco
Gem & Mineral Society. Work is being
done consistently conscientiously and con-
tinually. The handsome American walnut
clock case is finished down to the four
jade spheres that top the cabinet. It took
George Randolph seventeen working days
of eight hours each to make that piece of
perfection, and the hours of shopping for
materials were not counted. There are
multiples of figures concerned with the
jade clock making, but only a single pur-
pose in the minds of Ted Bhend, Alden
Clark and all the workers: to have the
clock ticking by the opening day of the
Gem and Mineral Society of San Mateo
County's Show for the 20th Annual Con-
vention of the California Federation of
Mineralogical Societies, June 26, 27, 28
at San Mateo, California, This series of
articles has been written to present a pic-
ture of specific interest in a hobby, a pic-
ture of generosity, faith, ingenuity and un-
selfish work on the part of human beings
who have put aside personal inlerests to
make a jade clock. The dreamer with the
idea is Ted Bhend. He has “master-mind-
ed” the clock. A running mate with inde-
fatigable energy, with knowledge of talents
and willingness among members, is Alden
Clark, Vice President of the California
Federation of Mineralogical Societies.
These two men have worked with jade,
machines, people and against time.
Time has seemed like a bastion that now
stands against any prognostication of the
day that the clock will be completely fin-
ished. This vear's threnody will be based
on a factor that was unknown until the
work was more than half done on the time
train of the clock: “*We need more time to
finish the strike train.” (Ted says it will be
at least another year before the strike train
is done.)

On Ted Bhend's desk was evidence of
the generous, thoughtful kind of help that
has furthered the work of the jade clock.
An old friend of Ted's, Dr. Paul Sikora, a
dentist at Columbia, Calif., sent Ted a
package of diamond drills and dentist tools,
“a few. accessories that may be useful in
your jade clock work,” he wrote.

Getting down to the brass tacks of how
many pieces of machinery were necessary
to make the jade clock, the writer found
that actually there were two machines, a
gear hob and a lathe, and the fifteen or
more supplementary devices used to imple-
ment the work were jigs! Fifteen different
jigs held a variety of sizes and shapes of
jade pieces, all specially designed to insure
uniformity in shape and mathematical ac-
curacy in size.

The winding device has a center shaft,
a large gear with a pawl, a holder for the
pawl and spring, a ratchet gear, and fas-

Ted Bhend and Henry Reinecke using special gear cutting jigs devised by Bhend.
PHOTO BY TOM VANO

Above: Elroy Peterson and Oscar Merwin using lathe for cutting jade shafts. Lathe
devised by Peterson and Paul Baer.
PHOTO BY TOM VANO

tened to this, a sprocket, all jade except
the spring and pawl holder. The center
shaft that drives the hands has four sec-
tions. This round shaft has square ends
with a hole drilled to hold the minute
hand, one fifteen-tooth gear, running free,
a sleeve with a forty-cight tooth gear on
one end and the hour hand on the other.
The unit that drives the hands has five
different diameters on the shaft, each one

absolutely accurate. The end ten-pitch
eight-tooth pinion gear drives a forty-eight-
tooth gear. This same shaft holds the driv-
ing gear that turns the hands, a combina-
tion thirty-tooth pinion ten-pitch gear with
an eight-tooth, twelve-pitch pinion fastened
to it. This last combination is used to set
the hands.

The escape wheel has a shaft of two dia-
meters with an eight-tooth pinion, twelve-

Page 5



pitch gear. The escape is a thirty-tooth
gear, all exact in length, spaced evenly, and
all teeth pointed. If one tooth breaks the
wheel is useless. There is the verge, which
intermittently locks the escape wheel to the
pendulum; there are the three spacers
that hold the clock in position, each shaft
with two collars and two tapered holes
that have two tapered pins. The center one
has a slot from which the pendulum hangs.
These are all jade parts made by the
workers on the jade clock. They are all
parts of the time train which include, in
addition, eight Chatham emerald bearings,
two sides of the plexiglass case with eleven
holes drilled in each side, a pendulum rod
in three pieces with keys that hold the
pieces together, a pendulum bob, a finial
from which the bob hangs, two weights of
eight pounds each and four spheres for the
top of the clock case.

The writer jotted down the above to ob-
tain some idea of the number of jade parts
necessary to make the time train of the
clock. Ted Bhend furnished the following
technical descriptions which give a running
idea of the time train’s busybody actions:

“The escape wheel has thirty teeth,
moves a half tooth per second, a revolution
per minute and sixty per hour. Pinion gear,
on the same shaft as the escape wheel has
eight teeth with sixty revolutions per hour.

“The thirty-two tooth gear will turn
fifteen revolutions an hour (eight-tooth
pinion, thirty-two teeth, in the driving
wheel makes a four to one ratio). The
escape gear must turn sixty times to turn
this gear fifteen times.

“The forty-tooth gear with eight-teeth
in pinion makes a five to one ratio. This
gear turns three revolutions per hour.

“The forty-eight-tooth gear (eight teeth
in pinion) has a six to one ratio and will
turn a half revolution per hour. On the
end of the shaft that turns this gear is a
thirty-tooth gear with an eight-tooth
pinion. The minute hand is connected to
a fifteen-tooth gear. This runs against a
thirty-tooth gear and makes one revolution
per hour, ratio two to one. The minute
hand is carried once around the clock dial
in an hour.

“The hour hand is connected to a forty-
eight tooth gear against the eight-tooth
pinion on the end of the shaft that turns a
half revolution per hour. Ratio is one to
six or in one half turn, one twelfth of the
dial, or as indicated, one hour.

“The last large gear of the time train has
no part in the time train element. It fur-
nishes the power to drive the mechanism
and increases the length of time needed
before rewinding.”

A clock cannot be made from these des-
criptions but understanding of the pro-
digious tasks and meticulous work neces-
sary must register with the reader.

Ralph Dotter made a locking arm for
the center shaft, a piece of jade 4" long,
14 wide and 1/16” thick. 1t is probably
the most delicate piece of work in the
clock. Another small piece was made by
Walter Eyestone, the finial from which the
pendulum hangs,

Walter Hobbs used a special lap and jigs
for precision work in lapping the joints of
the three pieces that make up the pendu-
lum rod and the keys that “lock” the joints.
The entire rod is 41" x 3" x 14", No piece
of jade long enough could be found so the
rod was made in sections. The fitting of
the keys was Walter's trickiest job, The
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On left above: Alden Clark using a special device for sawing the curved face on pendu-
lum bob. Robert Hardenbrook puts coolant on the saw.
PHOTO BY TOM VANO
On right above: Side view of the wooden clock model used as an inspiration for the jade
clock workers.
PHOTO BY SIDNEY FISHER

rod weighs about a pound and it took more
than forty hours of homework for Walter.

Georgia and Ralph Paine polished ad
infinitum, the teeth on eight gears and the
flat gears themselves. Georgia, after find-
ing that a flat buff gave a frosty finish
to the jade, finally used plate glass, grit
and water, 120, 200, 400, 600, and 1200
grit and a mirro-like polish was obtained
with well-worn 320 and 600 cloth on a

THE JADE CLOCK WORKERS

drum sander. Ralph devoted more than
sixty hours to polishing the teeth them-
selves and those fiendish little interstices
between the teeth of eight gears. He put
strips of sandpaper on venetian blind slabs
to expedite his work. His numbed hands
didn’t uncurl readily at times.

President Cyrus Dam faceted the Chat-
ham emerald bearings, using special dop
sticks and keeping the exact diameters of

Seated, left to right, Alden Clark, Henry Reinecke, Ralph Dotter, Frank Kutis, Charles
Bishop, Ted Bhend. Standing, left to right, Walter Hobbs, Lawrence Bergsten, Warren
Quimby, Susann Clark, Bob Hardenbrook, Georgia Paine, Elroy Peterson, Ralph Paine,

Paul Baer, Cyrus Dam and Oscar Merwin.






