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INTRODUCTORY

Detailed study of how a large manufacturing organization got that way—how if 
started, how it changed over the years, the dominant personalities who made its 
history, its physical concept today and where it appears to be heading for tomorrow- 
all combine to make a case history representative of a large section of U. S. industry 
in the twentieth century. The editors of STEEL have selected Packard Motor Car Co., 
Detroit, for such an analysis, the first of its kind ever attempted. The choice proved 
timely, for Packard is now celebrating a Golden Anniversary and has just introduced 
new models, as well as an unique new automatic transmission, commemorating

the event

a bumpy dirt road which twisted over the 50 miles 
I between Warren, O., and Cleveland back in the 

summer of 1898, James Ward Packard fussed and 
fumed over a cantankerous single-cylinder gasoline buggy 
he had just bought from Alexander Winton in Cleveland 
on Aug. 13.

He was no novice at these mechanical aberrations of 
the time, for with his brother, William Dowd Packard, 
he had been working up drawings for a “horseless car- 
riaKc” in the office of his electrical equipment plant 
at Warren as early as 1893. The project was dropped 
when tho industrial depression of *93 struck, but the idea 
remained fresh in the minds of J. W. and W. D.

Earlier in 1898, J. W. had been in Europe and pur
chased a three-wheeled French contraption called a De 
Dion-Bouton which he had been able to Ikeep going 
for as far as half a mile without a stop. Later, when 
he heard about Winton’s activity at Cleveland, he hur
ried up there to buy the twelfth buggy the mustachioed 
Forest City engineer had constructed.

By A. H. ALLEN
Detroit Editor, STEEL

Presents Ideas—The snorting Winton model finally 
arrived in Warren behind a team of horses, and owner 
J. W. Packard had dozens of ideas on how to make the 
vehicle a little more tractable. These he transmitted to 
Winton in short order. The Cleveland manufacturer was 
unimpressed and told Packard if he was so clever why 
did he not build his own version—to which Packard re
plied he guessed he would and stomped off to Warren. 
Meanwhile, however, he grabbed off George L. Weiss of 
Cleveland, one of the first organizers of Winton's com
pany, and W. A. Hatcher, Winton’s shop superintendent, 
to help him.

The three labored for many months, with the enthusi
astic support of the other Packard brother, and on Nov. 
6, 1899, the first Packard chugged along the quiet streets 
)f Warren while small children hooted in derision and 
dogs and cats ran for cover. It was a single-seated 
buggy type with wire wheels. Steering was by tiller, 
with a 12-horsepower single-cylinder horizontal engine 
operating the rear axle through three-speed transmis，
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sion and chain drive. The machine created a mild sen
sation in Warren and it was sold to George D. Kirkham 
for $1250 on Jan. 3, 1900, just four days after the part
nership of Packard & Weiss had been organized. They 
started work immediately on a second car, a two-seater 
which was finished on May 21 and driven to Cleveland 
by way of Ashtabula, better than 100 miles, in the aston
ishing time of 8 hours and 55 minutes!

Succeeding test runs that summer, some at the break
neck speed of 22 miles an hour, proved the practicability 
of the vehicle and suggested numerous modifications. A 
standard accessory m those days was an ammonia 
squirt gun to ward off dogs who persisted in snapping 
at tires. In September of 1900, Packard and Weiss dis
solved their partnership and drew up papers for the 
Ohio Automobile Co., incorporated as of Sept. 10 in the 
state of West Virginia. The company purchased some 
property from the Packard Electric Co., bought some 
machinery from the New York & Ohio Co. and took 
over all credits and obligations at Packard & Weiss.

Five Incorporators—Original capital stock authorized 
was $500,000 of which $100,000 was subscribed and $10,- 
000 paid in by the five incorporators. The Packard 
brothers each subscribed $3300 for 33 shares, Weiss $3200, 
W. A. Hatcher $100 and a James P. Gilbert $100. J. W. 
was named president and general manager, Weiss vice 
president and W. D. secretary and treasurer, at a meet
ing on Oct. 24, 1900, the same day that a special Pack
ard model with copper cylinder jacket was sold for 
$1750 to a W. D. Sargent of Chicago.

In those days, as the industrial revolution of the twen
tieth century was dawning, the automobile was little 
more than a hobby indulged in by wealthy sportsmen. 
Henry Ford had just begun to put together some cars 
at his Detroit Automobile Co. shops, although he had 
built his first gasoline buggy in 1893 while still work
ing with the Edison Illuminating Co. of Detroit. William 
C. Durant, progenitor of what was later to become Gen
eral Motors, had yet to come on the scene. Winton 
kept busy at Cleveland turning out cars and participat
ing in cross-country races. Other engineers around the 
country were burning the midnight oil over drawings 
and pounding out parts in blacksmith and machine shops 
for gas buggies.

The marketplace for autos was New York city, and the 
first U. S. auto show was held there Nov. 5-10，1900, 
where 42 American makes were wheeled around a cir
cular track in Madison Square Garden. Of all the domestic 
exhibiting companies at that first show, only Packard re
mains in the passenger car business today. Three Pack
ards were sold at the show, two to William Rockefeller, a 
brother of the late John D., and the third to Hollis 
Honeywell of Boston.

First Steering Wheel—In 1901, the Ohio Automobile 
Co. arranged for its cars to be displayed and sold in 
New York by the firm of Adams & McMurtry. The 1901 
model was the first automobile in the country to have 
a steering wheel instead of a tiller. It was faster than 
its predecessors and Packard and Hatcher had developed 
a radius link which reduced the proclivity of cars for 
running into ditches and trying to climb telephone poles. 
Newspaper reports of early 1901 tell of Alden S. McMur
try being arrested in Warren for driving 40 miles an 
hour, as indeed he might be even today.

Henry Bourne Joy, one of three sons of a wealthy

Michigan pioneer, James F. Joy, who left an estate of 
$2 million in railroad and bank securities at his death 
in 1896 after an illustrious career in law and politics, 
was having trouble with his motor boat engines in De
troit. He was a leader of the Michigan State Naval 
Brigade which had served in the Spanish-American war 
on the cruiser Yosemite and which included scions of 
the state’s foremost families. A bank director, treas
urer of a beet sugar refining company and president of 
the Detroit Athletic Club, young： Joy had journeyed to 
New York to see if he could not find something new 
in the way of boat engines. While looking at engines 
with his brother-in-law Truman Newberry, another 
wealthy Detroit socialite, the two became interested in 
automobiles and happened to be standing in front of 
Adams & McMurtry wondering whether the two Pack
ards at the curb would start.

At that moment, a fire alarm sounded and a brigade 
of horse-drawn apparatus soon thundered down the 
street. In a twinkling, the owners of the Packards had 
rushed out of the building, spun the cranks of their en
gines and rolled off in pursuit of the fire engines. Joy 
and Newberry were amazed and directly paid $1200 
cash for the only Packard available for sale in New 
York.

Profound Influences—The incident is repeated for it 
touched off profound influences on the future of the 
Ohio Automobile Co. and its successor, Packard Motor 
Car Co. Henry Joy was so enthused over his new 
Packard that he visited the factory at Warren and 
started discussions with J. W. and W. D. over the future 
of the business. Their thoughts ran in similar channels 
and they began mapping out plans to build 200 cars a 
year, following Joy’s investment of $25,000 in the com
pany. More capital and a larger plant were at once 
indicated.

Local bankers at Warren were not too enthusiastic over 
Packard’s future prospects. Henry Wick, wealthy 
Youngstown industrialist, wanted to move the plant 
there. A Philadelphia newspaper publisher cited the 
benefits of location in the East. The Packard brothers 
leaned toward Cleveland and sounded out the chamber 
of commerce there. Col. J. J. Sullivan, head of the 
chamber, frowned on the idea, saying, according to the 
report, “We already have the Winton factory and be
sides we have just induced the largest clothespin manu
facturer in the country to build a plant here.”

Obtain More Capital—Henry Joy went back to Detroit 
and with the help of Newberry lined up a group of friends 
and relatives who subscribed $250,000 capital for Pack
ard. On Oct. 2, 1902, directors of the Ohio Automobile 
Co. voted to change the name to Packard Motor Car Co. 
and to authorize the sale of 2500 shares of stock at $100 
per share. Philip H. McMillan, son of a Michigan sen
ator and a pioneer freight car builder, invested $50,000. 
Joy and Newberry each chipped in $25,000. John S. 
Newberry of the same family, Joseph Boyer, and Fred
erick M. and Russell A. Alger Jr” sons of a Michigan 
lumberman who was secretary of war under President 
McKinley, all came in for the same amount. Joy’s 
brother Richard and C. A. DuCharme each contributed 
$10,000. Dexter M. Ferry Jr., of the famous seed-grow
ing family, furnished $5000.

Original incorporators of the company had paid in 
$150,000 and thus, with the advent of new Detroit capi
tal, saw control pass to the new interests. The Pack



ard brothers and Weiss at the start controlled 78.2 per 
cent of the $150,000 investment; after the total was 
raised to $400,000, their interest dropped to 29.3 per 
cent, while the Detroit investors represented 62.5 per 
cent. (From report on Motor Vehicle Industry, by Fed
eral Trade Commission, 1939; House Document No. 468; 
pp. 731 et seq.). The move to Detroit was under way.

Plant Site Acquired—A farm of 40 acres far from the 
center of Detroit, then a city of 285,000, was obtained for 
something less than $1000 per acre. Five acres were 
held sufficient for the proposed plant, with the other 35 
acres to be held in reserve for possible later sale at a 
profit. The site on East Grand Boulevard is now deep 
within the confines of the city of Detroit, in the mean
time having expanded to cover 89 acres. A promising 
young architect named Albert Kahn was commissioned 
to design the first plant building, which was completed 
before the end of 1903，and operations transferred from 
Warren, along with 247 or practically all the personnel 
there.

The Detroit plant built in 1903 is credited with being 
the first reinforced concrete manufacturing structure in 
the world.

J. W. Packard was an ardent devotee of the single
cylinder engine, on the premise that multiplying the cyl
inders meant only multiplying trouble. However, some 
time before the transfer to Detroit, he and Joy had met 
in New York’s Bronx Park a Frenchman by the name 
of Charles Schmidt, superintendent of the Mors automo
bile plant there. He was hired to develop a four-cylinder 
engine for Packard and began his work in Warren on 
the 1903 model K，the first four-cylinder Packard and 
the last model to be built in Ohio. Despite a price tag 
of $7500，it was too complicated and too costly to build. 
Difficulties with defective materials and lack of sufficient 
inspection of parts in process were numerous.

New Financing—Prior to reorganization in 1909 under 
Michigan charter, there was a total of $525,000 cash 
paid into the company—$150,000 by the original Pack
ard interests, $250,000 by the Detroit investors, and

$125,000 by selected executives who were given stock 
options on three occasions, in 1906，1907 and 1908. In 
1903，about a year after the appearance of Detroit capi
tal, stockholders recommended execution of a mortgage 
to secure an issue of five-year 5 per cent bonds in the 
amount of $250,000，proceeds of which were to be used 
in completing the Detroit plant and for working capi
tal. A syndicate of stockholders, essentially the Detroit 
investors and J. W. Packard, proposed to purchase the 
entire issue of bonds on condition the company pay them 
$250,000 in treasury stock. This was approved and con
summated, the syndicate thereby receiving a stock bonus 
equivalent to 62.5 per cent of the aggregate stock out
standing before the bonus.

Meanwhile stock dividends were paid on three occa
sions—50 per cent or $325,000 in 1906，45 per cent or 
$450,000 in 1907 and 100 per cent or $1.5 million in 1908, 
the same dates on which stock options were offered to 
executives. Thus, in 1909, 74.6 per cent of the $3,050,000 
in outstanding stock was accounted for by the issuance 
of stock dividends.

New Model—The Model L proved a great improve
ment over the Model K, which had resulted in a loss 
of $200,000. Stories are told of how E. F. Roberts, who

Original plant in Warren, O., where the Packard 
brothers built their first car, at the same time 
operating a flourishing electrical fixture business

WILLIAM DOWD PACKARD JAMES WARD PACKARD

The two Warren, O., brothers who organized the 
company in 1899
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For 38 years a dominant figure in Pack
ard history and the automotive industry. 

He retired last year 3
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was to direct Packard's manufacturing for 30 years, 
worked without sleep for three days and nights to de
sign a new carburetor. A rear axle transmission elimi
nated chains and sprockets. The traditional Packard 
radiator shell lines and the familiar hexagon hubcap 
originated with this model and have been carried tjirough 
with modifications to this day. The hubcap was designed 
by Russell Huff, chief engineer, as a means of provid
ing a grip for wrenches.

The loss incurred in 1903 moved one stockholder to 
complain，‘‘If you lost $200,000 in building 200 cars, 
you’ll lose $400,000 building 400 machines.” His shares 
were bought up by the closely-knit group of Packard 
officials for 50 cents on the dollar. The $250,000 bond 
issue injected new life into the company and production 
rose to 481 in 1904. Col. Sidney D. Waldon, sales manager 
who had come from Warren, redoubled his advertising 
and promotion efforts, and in 1906 about 700 of the 24- 
horsepower Model S cars were sold at from $4000 to 
$5325.

In 1907 the company introduced the first Packard 30, 
so-called because of its horsepower. This $4200 job was 
heralded with a catalog so elaborately printed it cost 
$35 a copy to produce. Boxed in white and gold, it car
ried reproductions of several full-color paintings of the 
car in varied scenery, with each copy personally auto
graphed by Joy. Packard profits hit $1 million for the 
first time that year.

Significant Turning Point—Aug. 31, 1909, was a sig
nificant turning point, for it was then the Packard com
pany of West Virginia was dissolved and its assets as
sumed by the new Michigan corporation, each of the 69 
stockholders receiving 1.6 shares of preferred and 1.6 
shares of common stock in the new company for every 
single share of stock held in the West Virginia company. 
Thus the Packard Motor Car Co. (Michigan) held capital 
of $10 million, divided equally between preferred and 
common stock, Henry Joy was elected president at the 
first meeting of the new board held on Sept. 3, J. W. 
Packard becoming chairman of the board, Russel Alger 
vice president and vice chairman of the board, and Philip 
McMillan secretary-treasurer.

Sales held at around $15 million annually for the next 
six years until 1916 when Alvan Macauley took over the 
presidency and volume rose to better than $35 million. 
A 6-cylinder engine was introduced in 1911，and in 1915 
the famous twin-six, engineered by the hard-driving Col. 
J. G. Vincent made its appearance. In 1916 over 10,000 
of these engines were built and Packard sales spurted 
four-fold from the 2645 cars built in 1915. At this stage 
the company was content to move at a leisurely pace in 
the luxury field where customers were willing to pay 
$4000-$5000. The Model 30, a 4-cylindcr type, was built 
with different refinements over a period of five years 
and in 1909 headlights and a cellular radiator were made 
standard equipment, to be followed shortly thereafter by 
the dry plate clutch and shock absorbers. In 1914 came 
the first electric starter.

Macauley Takes Over—Alvan Macauley had been gen
eral manager for six years prior to taking over as presi
dent in 1916 from Joy who wanted to devote more time 
to outside interests, particularly the Lincoln highway. 
Macauley and Joy were similar in many respects and 
were symbolic of the company’s long and successful his
tory in the production of a “gentleman’s car, built by 
gentlemen•” For 17 years Macauley served as president

of the Automobile Manufacturers Association, continu
ing on in 1942 as head of its wartime counterpart, the 
Automotive Council for War Production. He held the 
presidency of Packard from 1916 to 1939, turning over 
the reins to Max Gilman at that time and becoming 
chairman of the board, from which post he retired only 
a year ago at the age of 76.

In the quarter-century following incorporation of the 
Michigan company, a fairly generous policy of dividend 
payment was pursued. Average yearly net profits after 
taxes ran around $5.5 million, out of which cash divi
dends averaging $3.75 yearly were paid. Surplus was 
reduced on four occasions prior to 1926 through pay
ment of stock dividends totaling approximately $25 mil
lion. In 1920, par value of common stock was reduced 
from $100 to $10，with 10 new shares issued for each 
old share. Then, in 1929，the common was changed 
from $10 par to no-par, with stated value of $2, each 
old share being replaced with 5 new shares. Meanwhile, 
in 1925, all preferred stock was retired and at the pres
ent time there are 15 million shares of common stock 
issued, with authorization for 25 million. Since 1909, 
losses have been incurred in but four years—1921, 1931, 
1932 and 1934—although the factory operated in the red 
for 1947, the deficit being more than made up by sub
sidiary company profits.

Peculiar Sales Technique—From practically its incep
tion, the company followed a policy of retail selling 
through subsidiary companies, a technique peculiar to 
Packard. At one time or another there have been 14 
subsidiary organizations engaged in retail selling. The 
first to appear was Packard Motor Car Co. of New York, 
an outgrowth of the old Adams & McMurtry firm, where 
Henry Joy purchased his first car. Some of these sales 
units were only temporary in character, until a satis
factory independent distributorship could be arranged. 
Three survived until 1937 but by last year all had been 
dissolved, including the New York outfit which had been 
the largest. Canadian and export sales continue to be 
handled through subsidiaries.

The long-established policy of avoiding radical annual 
model changes was maintained until 1934 when a sharp 
break from tradition appeared with the installation of 
George Christopher as assistant vice president of manu
facturing.

Weathers Dark Days—The Packard factory operated 
through the dark days of 1933 and employees were paid 
in cash through the bank holiday which was more pro
tracted in Michigan than elsewhere. Hugh Ferry, treas
urer, played a leading part in guiding affairs of the com
pany, and in fact much of the Detroit financial com
munity, through this trying period.

Despite garnering over 42 per cent of all the “high- 
priced” business available in 1934, directors could read 
the handwriting on the wall in the wake of the ter
rific economic depression which the country had been 
through, and determined to move into the $1000 price 
class with a new line of 8-cylinder cars to be called the 
Model 120, priced at $980 to $1095. They were fol
lowed almost immediately by the Model 115, a 6-cylinder 
type priced at $895 to $1010.

Tooling up a plant to move into volume manufac
turing—at least “volume” by earlier comparison—called 
for the generalship of someone familiar with this field. 
Christopher had shown his genius at Pontiac and Buick
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in such work, and was persuaded to come out of a 70-day 
retirement on his farm to do the job. He was signally 
successful. The plant was overhauled, new machinery 
purchased, new tools and dies ordered, extensive mar
ket research launched, advertising stepped up, and a new 
driving spirit permeated the organization. Production 
roared up to 49,000 in 1935 after hitting low ebb at 
6427 the year previous. The tempo increased in 1936 
and 1937, touching an all-time peak of 109,518 units.

Christopher Goes To Work—When Christopher rolled 
up his sleeves to go to work, he took over from E. F. 
Roberts, director of manufacturing and active with Pack
ard since 1905, tne understanding being Roberts wanted 
to retire once Christopher had the feel of the task. There 
was a new 8-cylinder car started through engineering, 
vaguely aimed at the $1500 price class. Christopher 
turned thumbs down and said it would have to sell at 
$1000 to click. He sharpened his pencils and began mak
ing estimates. A new press shop had to be built and 
it went up in buildings formerly devoted to truck manu
facture. A new motor machining line also was equipped 
to handle a production rate of 24 an hour. By the time 
the car was going, the figures showed Christopher’s esti
mates were practically “on the button.”

Taking the cue from the success of Olds and Pontiac 
in selling both six and eight-cylinder engines in virtually 
the same chassis, Christopher rushed plans for a six to

be in production in 1936. At first, buyers rushed to the 
new model but eventually the inherent smoothness of the 
eight won them back and Packard’s third venture into 
the 6-cylinder field was terminated gradually following 
World War II.

Long experience in various types of engine design 
and production made Packard a natural for undertaking 
the assignment for building Rolls-Royce Merlin aircraft 
engines as war clouds gathered. At first, Ford was ap
proached with the proposition, ultimately turning it down 
because of the complexity of transferring to U. S. stand
ards and tolerances the complicated British specifica
tions for the 14,000-odd parts going into the engine. 
The British urgently needed 9000 engines, the U. S. air 
forces would take 3000. At the urging of the late General 
Knudsen, Packard officials O.K.’d the project on June 26, 
1940, and all hell broke loose in the company’s plants 
as they began to be literally uprooted.

Plant Revamped—The entire press department which 
turned out stampings for bodies was cleared of all equip
ment which was stored out in the open for a time under 
tarpaulins, later to be sold to a wide variety of buyers 
and never to return to its original location. The depart
ment was turned over to machining of components for 
the aircraft engine and the company was without a body 
shop for the first time in its history.

Ten months after the contract was awarded, new tools 
were in position, crews of workmen trained, larger new 
buildings erected and output started to inch ahead. The 
first Rolls-Royce was tested Aug. 2, 1941. By V-J Day 
in 1945, the tally showed 55,523 engines completed, a 
total exceeding that turned out by all five British plants 
building the same engine. In the four-year interval, 
Packard engineers made numerous improvements in the 
strength and power of the inverted V-12 engine.

Meanwhile a companion engine project was being; car
ried out in furnishing V-12 units for powering the Navy’s 
patrol-torpedo (PT) boats. In April 1939, an order for 
seven experimental engines was received and it was the 
hope to adapt the model 2500 airplane engine to the job, 
the latter having been built some years before. How
ever, the idea proved impractical so designs went ahead 
on an entirely new version, a development program which 
resulted in a loss of $300,000 on the first seven engines. 
New orders came along, however~one for 81 engines 
late in 1939, then $17.5 million for engines and parts 
in 1940, another $19 million in 1941. In all, 13,000 of 
these Packard-designed engines were built.

Marine engines were continued in production follow
ing the war, for pleasure and commercial craft. One is a 
150-hp 8-cylinder unit, another a 100-hp six. Early in 
1949 a third type of six was introduced.

The war’s end and the need for quick reconversion to 
automobile production caught Packard with “its plants 
down” just as it did most of the auto industry. There 
had been little time for postwar planning. The physical 
task of clearing plants of government material and reor
ganizing assembly lines was enormous. Steel was in 
tight supply; parts manufacturers were not ready. The 
prewar body stamping and assembly facilities were gone. 
Worker productivity during the war had sagged badly 
and labor relations were none too healthy. Sales organ
ization had almost disintegrated.

Reconversion 一 Arrangements were concluded with 
Briggs Mfg. Co. to take over body production and this 
company set about to equip two plants—one of them
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war-built for aircraft fuselage component manufacture 
—for exclusive work on Packard bodies. Lines were laid 
out to supply an eventual 70 bodies an hour, to be 
trucked, seven to a truck-trailer unit, to Packard’s new 
assembly lines some 3 miles distant. Meanwhile at Pack
ard ingenious $25 million twin assembly lines were laid 
out to occupy a court between two buildings which was 
roofed over to house the lines. Pits were dug under the 
conveyor lines, providing a spacious area in which work
men could assemble underbody parts as the cars moved 
down the line. Conveyors brought parts and supplies 
within easy roach of workmen. This was a new technique 
in the industry and it produced many grave doubts at 
the start. However, it has proved highly successful, co
ordinated as it is with the overhead conveyor system 
which brings parts and subassemblies from three levels 
of adjacent buildings, the entire layout being integrated 
by teletype as well.

The first postwar body met its chassis Oct. 19, 1945 ana 
by the end of the year 2722 units had been built. How
ever, it was to be a long： time before the planned pro
duction rate could be achieved, the principal stumbling 
block being shortage of flat-rolled steel. Prewar Packard 
had purchased much of its sheet and strip from smaller 
mills, three of which were bought up postwar by fabri
cators who likewise were hard pressed for material. By 
hard scraping Packard could round up enough material 
for about 4000 cars a month, far short of what new 
schedules needed and what dealers were pleading for.

Steel Supply Pinch—Packard had no position with the 
large mills for allocations of sheet and strip, so ex
traordinary steps were called for if the steel problem 
was to be licked. Various plans were studied for obtain
ing tonnage; some came within an ace of being activated. 
Finally it was decided, in co-operation with several other 
steel users, to advance funds to the International De- 
trola Corp. which had taken over electric furnaces and 
rolling mills at Newport, Ky” partially built up during 
the war by Andrews Steel Co. This was early in 1947, 
and several million dollars were involved in the trans
action, to be credited against later shipments of ingots 
and eventually hot and cold-rolled sheets and heavy- 
gage strip for frames and wheels. Price was to be the 
average Detroit delivered price of five leading st^el mills.

Late in 1947 the first ingots were received ana it was 
then necessary to locate facilities for having them rolled 
to finished material, pending completion of Newport's roll
ing mills. Meanwhile ingots were being purchased on 
other “conversion” arrangements. It was necessary for 
Packard to give suppliers help on steel as well, for every
thing over 5000 cars a month, on wheels, frames, bodies 
and other parts.

Upshot was that both 1946 and 1947 saw Packard 
production restricted by lack of basic materials, since it 
was 1948 before steel began moving under the Newport 
arrangement at the projected figure of 6200 tons a month. 
Further, in 1946, there were experienced interruptions 
because of 47 strikes in suppliers' plants, plus a week 
lost by a walkout of Packard maintenance men. The 
company’s operations were in the red, despite produc
tion of 42,102 cars. This was boosted to 55,477 in 1947 
which was still not enough to bring factory operations in
to black ink. However profits from sales subsidiaries 
and an income tax refund a little better than canceled 
out the loss. Full effect of the emergency planning on 
materials was not realized until 1948, when output soared 
88 per cent to 98,897 units, bringing with it comfortable 
earnings and the resumption of dividends.

Streamline Management—Meanwhile, President Chris
topher, when not busy concentrating on relieving ma
terials shortages, had been streamlining his top man
agement team and developing new techniques in labor re
lations. As shown elsewhere, the present 15 top execu
tives, averaging 56 years of age, also have an average 
of 28 years of Packard service each and 33 years of auto 
industry experience. Two of them—Milton Tibbetts and 
George H. Brodie—have spent 42 years with Packard. 
Hugh Ferry has 39 years, Col. J. G. Vincent 37 years, 
and George C. Rcifel 36 years. Three others have had 
34 years with the company, another 30 years. Such 
lengthy careers with a single company are perhaps pe
culiar to Packard of all the motor car companies.

Significant changes were made in the board of di
rectors about a year ago. Truman H. Newberry, last of 
the original directors who guided the company prac
tically from its Detroit inception in 1903，died in 1945 
and was succeeded by Colonel Vincent. Last year, Chair
man Macauley and Directors Henry E. Bodman and Rob
ert B. Parker, all at least 30-year veterans, retired, to 
be succeeded by W. Tom Zurschmiede, active in direction 
of a Detroit department store and numerous other en
terprises; Earl C. Anthony, veteran California dealer and 
distributor since 1905，and Henry C. Bogle, member of 
the law firm which is Packard's legal counsel.

Labor Relations Progress—In the field of industrial and 
labor relations, major postwar strides have been made. 
First, a management engineering firm was employed, 
starting in 1945 to teach a class of 13 union men and an 
equal number of management the basic elements of time 
study, and all at a considerable cost. However^ with 
their own men trained in time-study work, union mem
bers* grievances on this score can be rationalized and 
just claims presented to management, reducing the fric
tion resulting from fancied “speedups.” Second, the same 
company carried out extensive aptitude and character 
tests for all supervisors, and even many executives, pro
viding data helpful in planning new assignments. Third, 
foremen have become more closely identified with man
agement by organization of an executive supervisors 
council of six men, rotated every three months, to 
strengthen lines of communication between members of 
management.

Similarly, in the sales field, a dealers’ advisory council 
of nine members, serving one year each and meeting 
quarterly, was established in 1945 to transmit dealer 
recommendations to the management. Only recently, 
this group suggested granting three-year franchises to 
qualifying dealers, instead of the customary annual fran
chises, a proposal which was approved and is now in 
effect.

Five Distinct Periods—So much for Packard as it has 
moved from 1899 to 1949. In summary, there have been 
five distinct periods or eras in the company’s half- 
century development. The first was 1899-1903, the for
mative years when the Packard brothers experimented 
with their horseless carriage and joined with Detroit 
capital to launch the enterprise. The second was 1903- 
1909 when manufacture of 4-cylinder models gradually 
accelerated in the new Detroit plant. The third, 1909- 
1916, might be considered the Henry Joy era, when, 
after incorporation as a Michigan concern, the business 
prospered under its dynamic leader before he turned the 
reins over to Alvan Macauley in 1916. From the latter 
year to 1934 was the Macauley era when output moved 
ahead leisurely in the fine-car field. From 1934 to the



present has been the “Christopher” or latter-day period, 
with the transition to high-volume manufacture as de
scribed earlier. Interestingly enough, 64 per cent of the 
company's half-century, production total was realized in 
this last 15-year period.

At this point it is apropos to take a look at the plant 
as it is constituted today, to review its facilities, to ex
amine how they are integrated and co-ordinated. The 
mile-long grouping of one to five-story structures and 
one small seven-story unit comprising Packard today 
stretches northward and southward from East Grand 
Boulevard in Detroit, entirely hemmed in by residential 
and industrial areas and split by three main crosstown 
arteries. Total plant area is 4,494,863 sq ft, of which 
4,180,965 is utilized by manufacturing departments.

It is divided roughly into seven divisions. The foundry, 
at the far north end of the property, has four cupolas, 
operating two at a time, producing hard and soft iron 
for cylinder blocks, flywheel housings, exhaust and in
take manifolds, water and oil pumps, bearing caps and 
flywheels. Employment is 947 and maximum two-shift 
capacity provides the above castings for 800-850 cars a 
day. Current production has been running about 600 
cars daily.

Forge Shop—A forge shop, operating both hammers 
and presses, supplies connecting rods, wheel support ele
ments, steering knuckles; cluster, ring and differential 
side gears; pinions, cross shafts, clutch shafts, clutch 
rings, shifter levers and shifter forks. Employment here 
is 250 and production has been running at the equivalent 
of 80 cars an hour, with maximum capacity for 125 an 
hour.

One of the largest manufacturing divisions is motor 
machining, engine assembly and testing, set up for 80 
engines an hour, and employing 1775. Elements ma
chined in this unit include cylinder blocks and heads, 
crankshafts, camshafts, crankshaft and camshaft gears, 
complete flywheels, pistons, connecting rods, piston pins, 
oil and water pumps and intake and exhaust manifolds.

Handling all metal finishing, painting and assembling 
of front fenders and hoods, as well as final assembly 
operations and paint repair on finished cars is a so-called 
body assembly section, employing 1900. Until the model 
changeover, the assembly rate was 70 cars an hour on 
a single shift, peak capacity being not over 75 although

it is readily possible to operate this department on two 
shifts, assuming certain other bottleneck departments 
could be pushed up to three shifts.

Machining and assembly of transmissions, rear axles 
and front suspensions is carried out in No. 12 division, em
ploying 850 and capable of turning out 600 sets of the 
above units daily on two shifts. The new Ultramatic 
torque-converter transmission to be offered on custom 
models of the Golden Anniversary series will be pro
duced in a separate division, known as No. 15, and cur
rently being equipped for production of 40 units hourly. 
Expenditure of $7 million for machinery and equipment 
has been made since the project was initiated last year.

Special Projects Unit—Assembly of miscellaneous de
tails and instrument panels to bodies received from 
Briggs, and complete trim work on certain body types, 
is in the hands of No. 11 or the “special projects” unit, 
employing 512 and geared to a production rate of 80 
per hour. For the present it is integrated with No. 06 
stamping division which naturally has shrunk consider
ably since 1942 when the body and press shops were dis
mantled. Stamping now is confined to miscellaneous 
chassis components, although there is a trend toward 
bringing more stampings back into the plant, instru
ment panels being one example. Personnel of 06 divi
sion numbers 200 and production is set to the pace of 
70 cars an hour.

The list is completed by the marine and industrial en
gine division, No. 16, which for the present is busied 
principally on special reduction gears for marine engines 
and the assembly thereof. Employment is only 70, but 
there are a number of plans for greatly expanded ac
tivity in this phase of operations.

Under the manufacturing vice president, George C. 
Reifel, are ten units, and they constitute the core of the 
entire manufacturing setup. They are: Factory manage
ment, master mechanic, purchasing, manufacturing con
trol, inspection, metallurgical, plant engineering, traffic 
and salvage. The tenth is the new automatic transmis
sion section which eventually will come under direction 
of the factory manager although at present reporting： di
rect to the manufacturing vice president because it is 
a new operational phase and requires more concentrated 
attention than it will after it is functioning normally.

Reference to the accompanying organizational chart
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of the entire manufacturing division will show how the 
preceding plant units are grouped under factory man
ager F. J. Bird. All of them submit regular reports, 
some daily, some monthly, along with yearly summaries, 
covering such subjects as production schedules, detailed 
cost breakdowns, lost-time accidents and equipment ac
quisitions.

Manufacturing Control—The most recently constituted 
of these divisions, other than the automatic transmis
sion unit, is manufacturing control, and it is also one 
of the most important from the standpoint of overall 
planning for efficient and profitable production, covering 
such phases as receiving, scheduling, follow-up on ma
terials and parts from vendors, budget preparation and 
analysis, and the like, as indicated on the chart.

The major share of manufacturing control's activity 
is in the production control subsection under direction 
of John P. Meldrum. Through his staff production sched
ule projections are established, in consultation with the 
sales department and administrative officials. These are 
related to component requirements which in turn are 
separated into those to be made inside the plant and 
bought outside. Requisition schedules are drawn up and 
shipping releases prepared. These are issued to the pur
chasing department for actual placing of orders.

Procurement—A group of 20 "procurement specialists” 
—some plants call them follow-up personnel—is assigned 
the task of checking on vendors, each man being assigned 
a certain group. As schedules are revised, this staff 
immediately issues new shipping instructions to vendors 
and follows on them. There are about 4000 part num
bers covering a single car, so the magnitude of the fol
low-up job can be appreciated. Of these, 25-30 per cent 
are parts produced in the plant.

Different floats are carried, depending upon the part 
involved. Body releases are issued about 5 days ahead 
of final assembly; other parts have lead time on up to 
60 days. A stock of perhaps 5000 frames is maintained 
in storage, shipments coming from A. O. Smith Corp., 
usually seven or eight cars at a time, with 86 to the car.

A good idea of the time intervals involved in actual 
assembly operations may be gained by reference to an ac
companying flow chart, prepared when only one assembly 
line was being operated, and at a rate of 35 hourly.

Production control receives daily performance reports 
from all manufacturing departments, showing the actual 
count on every piece in production and indicating whether 

operations are over or under schedule. Fur
ther integration with manufacturing, and with 
the Briggs body plant, has been perfected 
by an elaborate system of teletypes, detailed 
in an accompanying chart.

Close tie-in also is maintained with the 
accounting department. Packing tickets are 
sent by general receiving to production con
trol where they are matched against invoices, 
approved and then forwarded to accounting 
for payment.

Still another phase of production control 
relates to expediting the flow of materials, 
from the time they are received in the plant 
until they are used in assembly. Extent of 
materials handling operations is shown by a 
few figures. Through the Packard plant there

are 16.6 miles of conveyors_53,310 feet of overhead 
power chain type, 19,150 feet of floor power chain, 3000 
feet of belt conveyor for foundry sand, 2430 feet of mono- 
rail manual type, and 9900 feet of gravity or plain roller 
conveyor. In addition a fleet of 120 power trucks is oper
ated一fork, low-lift, tugs and tractors~over 100 of them 
battery-powered, the rest gasoline. Smaller loads are 
moved by 50 electric-powered hand “transporters,” and 
there is a large number of trailers which can be pulled 
singly or in trains.

Palletize Incoming Shipments—Important strides have 
been made in persuading suppliers to palletize Incom
ing shipments of parts and materials. At present, about 
50 per cent of such parts are palletized, using all types 
of pallets in both expendable wood or paperboard, or the 
returnable wood, steel or aluminum.

Conveyorization is the answer to efficient movement 
of parts and subassemblies between departments. This 
is particularly true at Packard with its multistory manu
facturing buildings. Ramps for trucks are dangerous 
and take up a lot of space. Elevators are slow. Over
head chain conveyors can move between floors and be
tween buildings, with minimum of attention, and at the 
same time providing a moving “float” of parts in proc-

rece
true

Truck shipments of materials and parts have increased 
in recent years, necessitating the installation of more 

ceiving docks for trucks. The main receiving room for 
jcks, built since the war, can handle four trucks at a 

time in its two wells, and is equipped with special hy
draulic elevator-type docks which can be adjusted to the 
level of truck floors. Several rail docks are provided 
throughout the plant, both inside and outside, accommo
dating from two to five cars each.

Productivity Trends—Manufacturing control keeps 
careful track of productivity trends. Figures indicate 
that this factor has never regained the level of pre-union 
days, but has climbed appreciably since the war. In 
1935, for example, productivity was calculated overall at 
90-92 per cent. After 1937 it dropped to 86-88, then 
down to 60-65 in 1943 as thousands of green workers 
were employed on war work (Packard employment hit a 
war peak of 41,000, currently is 11,500), moved up to 
84-86 by late in 1945, and just before the model change 
this year was back close to 90. These figures are based 
on definitely established standards, not subject to change 
and incorporating fatigue allowances.

Working closely at all times with manufacturing con
trol is the purchasing department, headed by R. R. Rees, 
a Packard veteran of 34 years who came up through 
plant engineering. Volume of purchases last year (pro
duction: 98,897 cars) was approximately as follows:

Productive parts (Including bodies) ...................... 1127,635,000
Raw materials .................................................................. 4,146,883
Machinery and equipment .............................. 1.542.000
Supplies, including tools, maintenance and all

miscellaneous nonproductive materials............
Service parts and accesaorlefl....................................

6,260,000
5,700.000

Total $144,273,883

The departmental organization is relatively simple, 
comprising a staff of 17 buyers and 23 clerical assistants. 
Ten buyers handle productive parts, two being assigned 
to the Briggs body account. Outside purchases account 
for approximately 80 per cent of the dollar volume of 
total annual requirements, and half of this represents 
bodies. The other 20 per cent is manufactured in the 
plant.
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M. F. MACAULAY 
Manufacturing 

Control

R. R. REES
Difcfor of 
Purchases

D. COLLINS 
Traffic 

Manager

After a manufacturing schedule has been approved by 
top management, there are five basic types of standard 
forms used to authorize and complete purchases. They 
are:

1. Bill of material, issued by the Engineering Division.
2. Production release card.
3. Purchasing requisition, issued by Production Control 

to purchasing.
4. Purchase order issued by Purchasing to supplier.
5. Purchase order change issued by Purchasing to sup

plier when a change in quantity, price or specification 
is involved after the original order has been issued.

Thousands of Suppliers—The company is served by 
about 3500 suppliers, covering both productive and non
productive items. Of these, approximately 400 furnish 
productive parts and materials, while a total of perhaps 
1750 may be considered in the active or regular category 
for all types of purchases. Four simple qualifications 
which suppliers must meet are:

1. He must have manufacturing facilities to maintain 
quality of product to Packard specifications.

2. His personnel must be well trained and properly 
managed.

3. He must be adequately financed to carry out his 
contract.

4. His prices must be competitive.
A basic function of the purchasing department is to 

select carefully vendors who can qualify under the above, 
with the added ability to meet shipping schedules. Cost 
trends and general wage trends on all raw materials 
are charted graphically every week and are used as the 
basis for determining any price changes with suppliers, 
whether they be up or down. Both new and established 
supplier representatives are interviewed by buyers three 
days each week, Monday, Wednesday and Friday.

Purchase orders are placed with suppliers for produc
tion material usually on a four-month basis, releasing 
the vendor four months in advance for procurement of 
materials and a maximum of three months for fabrica- 
tion. The release, however, will vary with different sup
pliers, depending upon availability of material, cycles of 
operation, or other factors. Thus, if a company can ef
fect economies by setting up long runs on a part, then 
he may be covered for a greater period of time.

It is essential that the purchasing department work in 
close co-operation with both engineering and inspection, 
as well as with manufacturing control. One system 
adopted to further such co-ordination is through bi

HAMMERL A. H. GROS! 
Master 

Mechanic

K. R. PARKER
General 

Plant Engineer

weekly “alteration” meetings, at which changes in car 
parts are discussed pro and con, and then either author
ized or rejected. Such changes in design or specifica
tion may be proposed by suppliers, engineering, inspection 
or manufacturing control.

Tool Amortization—It is the policy to figure on amort
izing tool costs over the run of a single model, although 
depending upon the character and cost of the tools, the 
amortization period may be longer or shorter. Major 
investments in capital equipment and machinery require 
approval of appropriations by the president, comptroller 
and vice president ©f manufacturing, before they can be 
activated by Purchasing.

Concentrated load on Purchasing starts about four 
months before a new model is placed in production and 
continues until after the projected assembly pace has 
been reached. The Golden Anniversary or “23rd series” 
model was launched last month, so the principal concern 
of Purchasing at the moment is to work for lower costs 
of materials and parts. In the past four months, com
petition has returned in many lines of purchased parts 
with the usual trend toward price shading by vendors. 
Castings, stampings and screw machine products are 
notable in this respect. Average increase in costs of pur
chased chassis parts since 1942 is 59.8 per cent, in body 
parts 54.5 per cent, although individual increases range 
to better than 100 per cent, particularly where raw ma
terial is the major element of cost.

It has been the policy of Purchasing to bring up new 
buyers from the "procurement specialist” staff of Manu
facturing Control, since in their follow-up work, these 
men are the closest to the requirements from suppliers 
and are in day-to-day touch with fitting parts needs to 
production schedules.

As pointed out previously, the Inspection Division works 
closely with Purchasing. Packard inspection operations 
are detailed and thorough, covering everything from in
coming materials to outgoing cars. A staff of 480, in
cluding 75 in supervisory category, functions under Chief 
ispector G. K. Peets who regards his responsibilities as 
ot only inspection but quality control as well. He 

feels that good inspection is not a matter of stopping a 
production line every time a defective part is discovered, 
but rather being forehanded enough to keep lines moving 
continuously by discovering imperfections soon enough so 
they can be corrected without delaying manufacturing.

The following tabulation shows the ratio of inspectors 
to productive employees annually back to 1934 when Pack-
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ard stepped up its volume with introduction of the 120 
model:

Ratio.
Production, Inspection, Inspection

Year average average to Production
1949 ... .......... 5546 355 1:15.6
1948 ... ......... 4984 306 1:16.2
1947 … 273 1:12.0
1946 ... ......... 3070 248 1:12.3
1945 … 187 1:11.1
1944 ... ......... 4482 388 1:11.5
1943 … .......... 5242 453 1:11.5
1942 ... ......... 2756 249 1：11.0
1941 ... ......... 4363 281 1:15.5
1940… ......... 6424 397 1:16.1
1938 … ......... 4967 367 1:13.5
1937 ... .......... 9278 513 1:18.0
1936 ... .......... 5778 316 1:18.2
1935… .......... 5093 277 1:18.3
1934 ... 158 1:14.6

The figures do not give an exact picture of Inspection, 
since the number of production employees fluctuates wide
ly according to the assembly rate, while the number of 
inspectors is more static. However, it is interesting to 
note how inspection had to be increased during the war 
years, how it continued fairly concentrated in 1946 and 
1947 before the accustomed efficiency of automobile 
manufacturing could be recaptured, and how it is now 
back to about the ratio of 1940 and 1941.

Control By Layout—Control is largely by what is called 
layout. This means the establishment of layout benches 
and tables in every major department where parts can 
be cut up for precision checking： and where gages and 
fixtures can be checked carefully. Then a master lay
out room keeps a constant check on each departmental 
layout office. Every time a machine is repaired, the first 
part produced is taken to layout for proving before a go- 
ahead is given to the machine.

Each department in the factory has an inspection fore
man and under him a number of inspectors who either 
have been hired as such or upgraded from workmen on 
the line. In addition, there are a number of trouble
shooters who can be dispatched immediately on special 
assignments. Inspectors are assigned to incoming ship
ments of Briggs bodies, to prevent bodies with paint 
damage from entering the production system. Some econ
omies on this score might be realized by locating Pack
ard inspectors in the Briggs plant, thereby avoiding truck 
shipments of bodies requiring touch-up or paint repair. 
Five inspectors are assigned to cars as they come off 
the two final assembly lines, and they must approve 
each job before it is transferred to traffic.

Another function of Inspection is the analysis of '•tech
nical service reports” sent into the factory from zone 
headquarters. These are received twice a month and 
cover a multitude of complaints, some serious, some 
trifling. Most frequent are complaints on paint.

Inspection Meetings—Where technical service reports 
disclose widespread or serious defects in shipped cars, 
the matter is discussed in monthly meetings which In
spection holds with top management. A solution to the 
trouble is arrived at and specific instructions issued for 
its correction.

Inspection techniques in manufacturing departments 
have been greatly simplified by the development of a 
number of new types of gages. A piston checking unit 
recently was installed at a cost of $11,000, effecting a 
saving of six men on inspection. Numerous air gages 
are used in various sections of the plant, and in the new 
automatic transmission department installations of vacu
um gages and manometers will facilitate accurate and 
speedy checking of parts.

The importance of modem high-production machinery

One of a number of transfer-type machines in
stalled, in recent years in the motor machining de
partment is this 12-station Foote-Burt combination 
which automatically drills, reams, bores and comi- 
tersinks valve guide and tappet holes in ^-cylinder 
blocks. Pushbutton control panel, with signal light 
indicators is in the foreground. Production rate ia 

62 per hour

to efficient automobile manufacture was never greater 
than it is today, in the face of what amounts to frozen 
high-level wage costs. In automotive plants, the ma
chinery expert usually goes under the unassuming title 
of master mechanic and his is one of the most respon
sible of all key manufacturing jobs. So it is at Pack
ard where Master Mechanic A. H. Grossman directs op
erations of a staff numbering at times as high as 900. 
Their work centers around supervision of all production 
equipment, the study and analysis of its cost, along with 
required tooling, and the determination of when to re
place old equipment with new, what to recommend for 
purchase and how many.

Machine Inventory—Extent of the Packard machine in
ventory is shown in the following breakdown of the 4636 
machines operated in the plant:

Boring
Broaching：

Centering
Chucking
cilnchor
Drilling
Gear equip 

Burnishii
ment

Checking
Cutters ..
Enveloping
Finishing
Generators
Grinders
Hobbers .

Quenching
Rougnei

Testers 
Tooth rounder

30
87
85
17
50
14

791

2
11

4
2
5 

31 
68

4
128

43
10

6 
84

2
15

Forging

ime:
Honing
I^apping ..............
Lathes ................
Measuring ..........
Milling ................
Molding ..............
Polishing ............
Presses ..............
Reamer drive ..
Saws ......................
Screw Machines
Sewing .................
Rolls .....................
Lapping ..............
Testing ................
Threading ..........
Tumbling ............
Welding ...............
Miscellaneous ..

Total

43
783

9
12
29

496
16

344
104
81

241
72
79

196
44

59
36

.19
25
83

363

4636

These are almost all metalworking machines and ex
clude such things as heat treating furnaces, portable
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tools and nonproductive equipment. Note particularly 
the larg：e numbers of milling, drilling and grinding ma
chines, as well as lathes.

Packard has pioneered in the use of large broaching 
equipment for finishing cylinder heads, and panrails and 
bearing supports of blocks, as well as in multiple-station 
transfer-type machines for drilling, reaming, tapping and 
countersinking of engine blocks entirely automatically. 
Other spectacular equipment includes twin-wheel hydrau
lically controlled grinders for rough and finish grinding 
of crankpins; a five-wheel grinding machine for finishing 
main bearings; a $300,000 Greenlee transfer-type machine 
for installation in the automatic transmission department; 
a $78,000 Davis & Thompson transfer unit for automatic 
machining of front wheel support forgings (this is not 
due until August and will replace old, slower equipment); 
seven Foote-Burt transfer-type machines for drilling and 
reaming operations on heads and blocks; a Gleason Re- 
vacycle unit for cutting teeth in differential side gears 
at the unheard-of speed of 75 pieces an hour.

Transmission Equipment—The new transmission de
partment alone called for expenditure of approximately 
$7 million for equipment, 75 per cent of which will be 
new. Manufacture of standard transmissions will not be 
disturbed despite the large investment in processing the 
Ultramatic torque-converter unit. Tooling for the lat
ter is based on production of 40 an hour, although at the 
start only 5 an hour will be built.

An interesting phase of the master mechanic’s divi
sional operations is devoted to what is termed manu
facturing research which works in conjunction with Pur
chasing in the continuous study of tool costs, with the 
idea of holding them to a minimum consistent with the 
maintenance of quality. A typical month’s tool bill 
eludes:

Special tools ........................... $35,000
Standard tools ................... 35,000
Grinding wheels ................. 18,000
Misc. supplies........................ 120,000

Oil and gas …• 
Machine parts 
Lumber .............

Totay

48,000
26,000
9,000

$291,000

One of the most sensational viachme tools in the 
Packard plant, or any automobile plant in fact, is 
this hefty Cincinnati surface broaching unit which 
finishes top and bottom of heads for S-cylinder 
engines. Trunnion-type fixture holds four heads, 
two in loading and two in work positions, each pair 
in reverse. After each stroke, the trunnion revolves 
180 degrees, finished head being kicked off and 
sliding down chute to conveyor, the other one picked 
off by a fixture which reverses it and positions 
it for sliding into the trunnion jaws which are 
clamped hydraulically. Meanwhile the operator loads 
another head in the lower position. Production rate 

of 80 per hour can be maintained

checking and records. Manufacturing Research makes it 
a policy to have three separate sources on critical cut
ting tools, and also carries out regular tests on tools 
furnished by new vendors to see if they meet qualifica
tions. This work carries over into such other fields as 
checking new processing methods, consulting with En
gineering to forward preliminary data on new model 
manufacture to processing departments, analysis of tool 
costs of outside vendors, etc.

Important Arm—The chief metallurgist’s section is an 
important arm of the Manufacturing Division, more so 
than the number of personnel involved would indicate. 
R. E. Van Deventer, chief metallurgist, has under his di
rection such activity as technical control of plating and 
painting processes and materials, chemical engineering, 
pyrometric laboratory, physical testing, foundry metal
lurgy and metallographic laboratory, as well as the se
lection and approval of all engineering materials. A high 
degree of reliance has been placed on metallurgists in 
recent years because of the critical shortage of steel and 
the necessity of making frequent deviations from specifi
cations. The latter have run as high as 600 in a single 
month.

Packard for years has pioneered in new heat treat
ing techniques and continues to install new equipment 
embodying the latest advances in the science. An ex
ample is induction hardening, first used on pearlitic mal
leable iron camshafts back in 1938 with an exceptional 
success. This type of hardening now has been extended

While the latter four items are not tools, strictly speak
ing, they are carried in this category for purposes of

13
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to transmission spline shafts, involving one of the most 
unusual automatic induction units ever built. The shafts 
are hardened in either three or four selective areas, 
depending upon whether the shaft is for the overdrive 
type of transmission or not, the latter having four hard
ened areas, three hardened to Rockwell C 58 and the 
other drawn back to C 40. The shaft, of S.A.E. 1141 
steel, is traversed down through the induction coil, slow
ing at each of the spots to be heated and quenched, and 
on the upstroke the single softer area is drawn back as 
it passes through the coil. Production is 90 an hour.

More units are on order for induction brazing of brake 
bands on one element of the Ultramatic transmission and 
selective hardening of precision-fit gears. Consideration 
is being given to induction hardening of axle shafts.

Packard was one of the first to use carburized and 
hardened gears, instead of the straight oil-hardening 
type. A continuous gas carburizing furnace for trans
mission and rear axle gears was installed in 1935, and 
since then two of the latest types of furnaces for this 
work have been erected. One is a pusher type, carry
ing double rows of gears stacked on vertical pins at
tached to carrier trays and is arranged so that one row 
goes through a 6-hr cycle and the other a 9-hr cycle by 
skipping trays at intervals on the long-cycle line, thus 
giving differential case depths from the same furnace.

This concludes review of the principal sections of the 
[aniifacturing Division. Functions of the others—Plant 
Ingineering, Traffic and Salvage~are evident from their 

identification and the subheadings on the organizational 
chart.

Complete flow chart showing dates and time at 
which various components start on their way to 
the final assembly line. This was prepared when 
only a single assembly line was being operated 
at a rate of 45 cars per hour. Bodies, of course, 
are assembled, painted and trimmed by Briggs Mfg. 
Co., then trucked to Packard for final trim, fin
ishing and inspection, after which they move to 

the ubody dropf, as indicated

Engineering QuestionsParamount to the success of 
any motor car builder is its Engineering Division for 
it is here the planning must be made and the decisions 
concluded which may make or break the company two, 
three or five years hence. Shall bodies be wider? lower? 
roomier ? shorter ? shall engines have more horse
power ? less weight? high compression? larger bore? 
What about axle ratios ? transmission ratios ? gross 
weights ?

When these questions are answered there comes up the 
matter of cost. If you are going to make this change 
or that revision, what will it cost? How large an ap- 
propiation will you have to ask from management ? Can 
manufacturing departments handle it? Will we be keep
ing up with competition ? Or better still will we be ahead 
of competition ? What about timing of new development ?

Continually pondering questions like the foregoing, 
the Packard engineering staff, under the capable leader
ship of the veteran Colonel Vincent, vice president of en
gineering, and W. H. Graves, vice president and director 
of engineering：, hopes its answers will be the right ones.



PACKARD MAIN PLANT

_^ SpcMI
^CSptool I >t,ch___________C-^CUIT 53M " ■■"n

1-1--- - Foatiwtc^

T5ft£FBVcoc

ii

ACCOUNTING
4THrLOO«.8LOO«!

PRODUCTION CONTROL 
4TM FLOOR,etOC.12

BRIGGS CONNOR BODY PLANT

PRODUCTION SCHEDULING

CIRCUIT 5126 J _I ~

㈣-以，tt-i

CIRCUIT M40

W m.

PRODUCTION

-®。
CUTTING a SEWING WHEEL. PAIN

J Of S7 S Of 12

毋 M

FINAL PAINT LINE
CIRCUIT

Hit

BODY SHIPPING

CIRCWT 5127

k- •嫌

咖丨T 5_”
瞧

WH|ELaTlB£ CHASSI^ LINE FENOER^B^tOAD FENDCR a 8.PAINT WOTOR |T^R

W5 ^ ^
flSSBLrr<D a 

OF '6

fOINT 
S Of 16

亀.
IANS 6 OIFF GAS TANK ASS，BLY 
2 or M l 0* 2

ASffBLY ASSBtr

Fathering a new car design is no simple matter. First 
must come the basic dimensional specifications, develop
ed by engineers after consultation with the sales de
partment, management and many other sources, and 
covering wheelbase, length, width, height, tread, center 
front wheel to dash, center rear wheel to dash (body 
space), seat positions, headroom, legroom，etc. These 
are roughed out in sketches and sent to the styling sec
tion where artists go to work on color renderings. In
terminable conferences finally result in selection of the 
best artists* conceptions which then go to clay modelers 
who prepare quarter-size mockups built on wood frames. 
These are painted and even trimmed with exterior hard
ware. Perhaps a dozen of these will be made, each at 
a cost of around $3000 and requiring three weeks’ time 
of three or four molders.

Stylists Go to Work一Briggs being the Packard body 
source, this company’s own stylists go to work, inde
pendently with quarter size mockups for submission to 
the Packard management. Then it is up to the executive 
team to make a decision, and much hinges on their care
ful choice. Once determined, a full-size clay mockup of 
the design is made, usually requiring a couple of months 
and costing perhaps $16,000. Meanwhile a so-called “in- 
terior buck” is built up full size on a wood frame to show 
exactly how interior styling will appear.

All this time numerous refinements are being added, 
until finally the last O. K. is received and engineers can 
take off the lines and templates for working drawings 
to start the model into production. It is no trick at 
all to spend $2 million on a single model for engineering

PROCEDURE
1. A dally selection of sales orders equal to one day’s production la 

turned over to the teletype attendants In Sales Distribution. By 
mjimml typing on circuit 5125 a five copy production order is pro
duced at station A and simultaneously, a perforated tape, for auto
matic transmission, at station D. When not otherwise in use, 
stations B nnd C may be used for the same purpose. At the end of 
each day the five copy production orders and the associated per
forated tape rolls are delivered to production control.

2. The dally quota of orders is given a final check In Production Control 
then turned over Intact to the teletype office. The daily broadcast 
la started by placing the tape rolls, in numerical sequence, In the 
transmitter, station A on circuit 5126, and the orders are auto
matically and simultaneously reproduced on the reperforator, station 
C2, at Briggs. Following the broadcast the original perforated tape

cut Into Individual car orders and delivered with the associatedis cut Into
5 copy orders to Packard Body Receiving.

3. Production Scheduling, Briggs, uses order copy, received on stations 
C and Cl, in the body scheduling and production process and de
livers the individual order tapes to the final paint line. As the 
bodies reach Final Paint an attendant selects the matching filed 
tapes and by feeding them into the transmitter, station A1 on circuit 
5260, reproduces the circuit. The used tapes are then delivered at 
intervals throughout the day to the Briggs shipping department. As 
the completed bodies reach Briggs shipping an attendant selects the 
matching tapes and broadcasts them, in truckload lots, from the 
transmitter, station A1 on circuit 5127, to the Packard stations on 
that circuit and Briggs Production Scheduling.

4. After the bodies are checked at Packard Receiving the matching 
production order copy and tapes are taken from file and placed di
rectly In the body called for by the order. When those bodies reach 
Packard Body Scheduling the perforated tape and one copy of the

l the body by a teletype attendant. The tapeorder is removed from
Is then placed In the transmitter, station A2, and the order auto
matically broadcast to all stations on circuit 5128, preceded by a 
consecutive rotation number broadcast from transmitter, station Al. 
During that broadcast a typed copy Is received at 5126B in Pro
duction Control and a new perforated tape at 5125C in Sales Dis
tribution.

5. Sales Distribution 
and

.uses the new tape in a final broacast to Traffic 
>ver circuit 5129 and alternate circuit 5311. The 
Information is sent automatically and the balance 

order Is sent

Accounting < 
production order
of information on the original sales order Is sent manually from 
station A on circuit 5129, and by use of a switch, from station 5125B 
over circuit 5311.

6. A report of cars shipped is sent, by manual operation, from Traffic 
to Accounting, over circuit 5248.
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design and test, plus maybe another $100,000 for just 
the styling.

Cost goals have to be established by the Engineering 
Division on new model engineering changes as much as 
two years in advance of production. Tool costs for each 
item, plus the piece cost, are estimated and submitted 
to the Manufacturing Division for its estimates. If the 
two do not jibe pretty closely, then the engineers have to 
go back to their drawing boards and redesign. The re
cent case is cited of an instrument panel change which 
involved an increase in piece cost of 27 cents plus tools 
amounting to $4000. The proposal was rejected and 
started through the mill again, wiith the final result 
the piece cost increase was held to 0.6 cent and tools 
running： to only $200.

A new engine project requires the same painstaking 
care and interchange of ideas, along with the building of 
sample engines and six months of testing them. Bill 
Graves thinks his boys, with their background of ex
perience, could whip out a new desigri in something 
under 24 months. Timing is a critical factor on a new 
engine, and naturally is closely related to productive ca
pacity. When the war ended in 1945 it was decided to 
tool a new series of engines rather than enlarge manu
facturing facilities for the power plants in production be
fore the war. The job was completed in about a year, 
inasmuch as it did not involve any radical departures, 
the straight-eight type being continued with major modi
fications. Three series of eights now are built一135 hp, 
150 hp and 160 hp. There is a considerable degree of in
terchangeability between them, permitting amortization 
of tools over a larger number of units.

What of Tomorrow ?—What about Packard Motor Co. 
in the years of tomorrow ? There is no one better 
equipped—or more determined for that matter—to an
swer that question than George Christopher who has 
seen and helped Packard grow enormously in stature 
since the day he left his Ohio farm and put on the auto
motive harness again. He foresees the day when produc
tion will be pushed to 200,000 units yearly (it should 
touch an all-time high this year of 130,000 if hopes are 
realized), providing greater penetration into areas which 
cannot sustain dealerships at the present level of output

The drive to reduce manufacturing costs will be una
bated in the years ahead, even though little prospect is 
seen of a return to prewar price levels for motor cars. 
High labor rates and solid union pressure behind them 
make this too tough.

been a dandy truck power unit. Materials shortages 
and indecision on the part of management resulted in 
missing the boat The truck market now is well on the 
way to being glutted.

Despite an aging production plant tightly girdled by 
a swollen city, complicating problems of quick ship
ment of finished cars to say nothing of materials and 
parts intake, the company has ample space and facilities 
for moving ahead to higher production goals in com
ponent manufacture. The body problem is not so simple. 
Trucking from Briggs, even over the short distance, is 
costly and inconvenient. One answer might be to establish 
an assembly plant in some outside location一perhaps the 
500-acre proving ground at Utica, Mich., would be a 
logical first choice—and then ship knock-down chassis, 
engines, transmisions and bodies or body components 
there for final assembly. Parts and subassemblies can be 
trucked or rail shipped at a fraction of the cost of 
finished cars, and both General Motors and Ford have 
ably proved the economic soundness of assembly plants 
divorced from central manufacturing.

Manufacture of the distinctive new Ultramatic trans
mission will be pushed for everything it is worth. At 
the moment no one has anything in the field just like 
it, so Packard enjoys at least a temporary competitive 
jump.

Merger Speculation—It is a trite observation around 
Detroit to say that the road of the independent car 
builders in competition with the Big Three is too rough 
to travel alone, that consolidation with other independ
ents is the only solution. The gossip peddlers have had 
Packard in a dozen combinations in as many years. 
Actually there was a study made of the possibilities of 
integrating Packard and Nash operations two years 
ago. It fizzled. Something like it could come up again, 
if the U. S. economy starts to rock badly.

Meanwhile the 50-year culmination of a dream which 
thrilled James Ward Packard as he chugged through 
the dust in his one-lunger at the turn of the century 
has been even more brilliant than he could foresee. 
Immense fortunes were created, for those who believed 
in him, and for their descendants. Production of 1,200,- 
000 vehicles, good-paying jobs for tens of thousands, 
vital contributions to the military successes of two 
World Wars, rewards to 116,527 current stockholders, one 
of the oldest and most respected names in motordom, 
a productive plant geared to the needs of today, and 
tomorrow—all these are gold-starred elements of the 
Packard story, 1899-1949.

Packard is not likely to move back into the truck
field. There 
ago, wheni th. 

The

was an opportunity to cash in three y« 
e truck market literally was starved

vehicles. There was an engine ready which would
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